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ABSTRACT 
This study focuses on the empirical status for theories of types of delinquents in a 
non-Western country: Taiwan. Based on the theories and current empirical status of them, 
current study tries to answer three main questions: 1) How many groups of delinquent 
trajectories in Taiwan? 2) What factors distinguish between trajectory groups? Do empirical 
findings support common factors argument or trajectory-specific argument? 3) Do the 
covariates of delinquency work differently for trajectory groups in different timing? 
Using five-year prospective longitudinal research in Taiwan, current research applies 
Nagin's group-based models to exploring these questions. In group-based models, results 
show three trajectory groups (never, early and late starters) for boys and two (never and early 
starters) for girls. It corresponds to what has already found in Western literature for boys, but 
not for girls. In the risk factor analysis, common risk factor argument gains much support 
than trajectory-specific argument. Last, in time-varying covariate analysis, the results support 
the timing argument that covariates work best in later waves for late starters, while they work 
similar for early starters across time. 
Limitations and discussions are provided in the conclusion section. Suggestions for 
possible intervention and future research are also provided. 
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INTRODUCTION 
Since the early 1990s, life course researchers have proposed that there are distinct types 
of delinquents. Drawing on existing literature, both Patterson (1989) and MofRtt (1993, 
1997) indicated that there are two types of delinquents in offender population. Early 
starters/life-course-persistent delinquents show onset of delinquent behavior in late childhood 
and persist in their delinquent behaviors into the later life course. Late 
starters/adolescent-limited delinquents begin delinquent behavior during the adolescent 
period, but desist when entering into adulthood. Although their theories are based on the 
observation of official criminal data and some empirical research, the direct empirical test for 
types of delinquents is still controversial and the number of groups and related risk factors 
has been the subject of particularly active debate. The use of longitudinal research and the 
refinement of statistical methods that incorporate investigation of developmental trajectories 
and the antecedents and consequences of the trajectories have become important tasks for 
developmental researchers. Based on several longitudinal data sets in the Western world (i.e. 
U.S., U.K., German, and New Zealand), researchers show the continuity and discontinuity of 
personal offense over a span of time and the influence of social and historical factors on both 
stability and change in child and adolescent delinquency (Blumstein et al., 1986; Patterson et 
al., 1992; Moffitt, 1993; Simpson and Laub, 1993; Farrington, 1995; MofRtt et al., 1996; 
Conger et al., 1994). However, there is a gap in literature showing whether or not the same 
results are applied to delinquent trajectories in non-Westem areas because of the lack of 
longitudinal data in these areas (Farrington, 1995; Wiesner & Silbereisen, 2003). The Erst 
goal of this analysis is to address this gap by examining delinquency trajectories in a 
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non-Westem sample. 
Second, although Patterson and MofBtt both proposed two-type models of delinquent 
trajectories, they had different position about the risk factors that distinguished trajectory 
groups. Patterson et al. (2002) put forth the common risk factor argument in which they 
argued that a single set of risk factors explained the etiology of delinquency. However, 
Moffitt (1997) argued that different risk factors were associated with different trajectory 
groups. The empirical status of this discrepancy is still unclear (Wiesner, 2003a). Therefore, 
after detecting the number of trajectory groups, this study also provides a test of this 
discrepancy using multivariate models. Last, both Patterson and Moffitt have pointed out that 
the effect of covariates predicting delinquency differs in their timing within trajectory groups. 
For late starters, the covariates work most during mid-adolescence, while for early starters 
the primary influence occurs during late childhood. Using repeated measures in covariates, 
this study explores this assertion by modeling the dynamic relationships between covariates 
and delinquency. 
The overall aim of this study is to apply a newly developed technique, group-based 
modeling (Nagin, 1999), to studying developmental trajectories of adolescent delinquency in 
a non-Westem country. Toward this end, I organize the presentation into four sections. In the 
literature review, I present a brief review of theoretical work on types of delinquency as well 
as related empirical studies. In the result section, I address the three aforementioned 
questions via group-based modeling. I then explore important risk factors associated with 
types of delinquents both at time-invariant and time-varying levels. Last, I draw conclusions 
and outline the limitations of these research results. 
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LITERATURE REVIEW 
In this section, I review several related studies and theories regarding types of delinquents. 
Theory on types of delinquents is a core part of developmental and criminal career 
perspectives in criminology. This literature emerged from longitudinal studies in criminology, 
studies of the family and socialization process, and studies of temperament problems, 
aggression, and early difficulties of children. Most theories about types of delinquents are 
based upon life course perspectives of human behaviors (Elder, 1998; Sampson and Laub, 
1993) Typically they incorporate social control theory (Hirshi, 1969), self-control theory 
(Gottfredson and Hirshi, 1990), social learning theory (Akers et al., 1979; Akers, 2000), 
socialization theory (Baumiind, 1996), or integrate one or more of the aforementioned 
theories. The continuity and discontinuity of delinquency is a key question in all such studies. 
Longitudinal Study of Criminal and Delinquent Behaviors 
Life course perspectives on criminal and delinquent behaviors 
Life course perspectives on human behaviors emphasize the stability and change of 
human behavior at different age-graded developmental stages (Cooper, 1999; Sampson & 
Laub, 2002). As Elder (1998) indicated, the life course is composed of pathways through the 
age differentiated life span, where age differentiations manifested in expectations and options 
that impinge on decision processes and the course of events that give shape to life stages, 
transitions, and turning points. Caspi et al. (1990) also conceived of the life course as a 
sequence of culturally defined age-graded roles and social transitions that are enacted over 
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time. Giele and Elder (1998) said that the focus of life course perspectives is on the location 
in time and space, linked lives, human agency, and timing. When applying this perspective to 
crime and delinquency, researchers emphasize the effect of social and cultural organization 
(say, community disorganization), interpersonal relationships (e.g. child-parent relationship 
and deviant peers), prosocial affiliation (e.g. school commitment), and effect of transitional 
events (e.g. dropping out of school and transition to adulthood). This line of research also 
emphasizes the developmental trajectories of delinquency and the transitions inherent in 
delinquent or criminal behaviors, including onset, continuity, transition, and desistance (Laub 
& Simpson, 2001). 
Based on governmental statistics and previous studies, life course researchers generally 
agree that there is a one-peak curve in prevalence of offending over life course. The 
prevalence of offending reaches its peak during mid-adolescence and declines when entering 
adulthood. Two themes emerge regarding this one-peak curve. The continuity argument states 
that a small group of delinquents will become criminals later and they will show delinquent 
behavior over time in this one-peak curve with higher level than others. The discontinuity 
argument focuses on the reasons for the decline of this one-peak curve after the period of 
adolescence. 
The continuity of delinquent and criminal behaviors 
There is consensus about the continuity of delinquent and criminal behavior over the life 
course. As Nagin and Paternoster (1991) and Sampson and Laub (1992) indicated, the link 
between early antisocial behavior and later criminal offending is a prominent finding across 
studies. On the basis of arrest data and statistics, Bluestein (1988) showed that there is a 
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small group of offenders who maintain their criminal careers over time. These people 
account for only 5% of the offender population, but commit 80% of the total oSending. This 
continuity argument is supported by several other studies. Loeber (1982) carefully reviewed 
existing literature and confirmed the continuity of delinquent and criminal behavior over time. 
Like Nagin and Paternoster (1991) and Sampson and Laub (1992), Loeber also noted the link 
between early antisocial behavior and later criminal offending. The prominence of this 
finding across studies shows the importance of tracing the early experience of offenders. 
Since Gottfredson and Hirshi (1990) published their self-control theory, the link between 
childhood antisocial behaviors and later criminal behavior has gained wide recognition 
(Nagin and Paternoster, 1991; Nagin and Farrington, 1992; Sampson and Laub, 1992; 
Simons et al., 1998; Gibbs et al., 1998). Gottfredson and Hirshi (1990) argued that low 
self-control, influenced by lack of effective parenting, persists over the life course and 
explains the continuation of antisocial behavior from childhood to adulthood. Although their 
low self-control explanation has drawn criticism from many quarters, the stability of 
propensity to commit crime as well as criminal behavior over the life course has gained 
support in several studies. 
Farrington (1995) summarized the study of male offenders in the Cambridge study. He 
indicated that these offenders live in adverse family conditions, experiencing ineffective 
parenting and poverty during childhood. They did not perform well in school and associated 
with delinquent peers. After leaving school, they worked in low-paying jobs and committed 
various crimes. They used drugs, and drank more than others. In adulthood, they sometimes 
married, but did not keep the relationship long and often ended up separated or divorced. In 
their 30s, they worked in low-paying job or were unemployed and continued substance use 
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and abuse. Some had children; they tended to repeat the poor parenting practices, producing 
another generation of antisocial kids (930). In this process, we consistently see the continuity 
of the early antisocial behavior and adult criminal behavior, poor decisions and continuance 
of damage. 
The description in the Cambridge study is not exceptional. Sampson and Laub (1993) 
reanalyzed Glueck and Glueck's data to support their life course theory about criminal 
behavior. Although their work focused mainly on the desistance process (the turning point 
away from criminal behavior), they also demonstrated the continuity of childhood 
delinquency and adult criminal behavior (Sampson and Laub, 1990). These results 
correspond to findings in developmental psychology about the continuation of aggressive 
behavior from childhood to adulthood (Olweus, 1979; Wilson and Hermstein, 1985). 
Patterson and his colleagues (1992) demonstrated a coercive model of the continuity of 
problem behavior from childhood to adolescence. Using National Youth Survey data, Warr 
(1998) also supported the continuity hypothesis, although he put more emphasis on the 
desistance process. Simons and his colleagues (1998, 2001, & 2002) provided consistent 
evidence about the continuity of adolescent conduct behavior and criminal behavior in early 
adulthood using Iowa Youth and Family Project data. Although this continuity depended on 
several social factors, the results still demonstrated considerable consistency over time. 
The continuity hypothesis also corresponds to research on criminal careers, describing the 
career onset, duration, and career termination of criminal behavior over the life span. 
Criminal career researchers recognize that persistent, frequent offenders may be a distinctive 
group and there may be distinctive social and psychological processes regulating the onset of 
active offending, the period of active criminality; and the termination of offending (Blumstein 
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and Cohen, 1979; Blumstein et al., 1986; Land and Nagin, 1996). 
Although the correlation of early and late oSenses is widely recognized, the explanation 
of this stability is still controversial. Nagin and Paternoster (1991) show us two possible 
processes of continuity. The first one is population heterogeneity, the notion that individuals 
differ in an underlying delinquent propensity that persists over the life course. This argument 
is close to Gottfredson and Hirshi's self-control theory in which offenders are differentiated 
from non-offenders by level of low self-control (1990). The main theme of the population 
heterogeneity explanation is that it proposes an underlying propensity to commit crime (i.e. 
low self-control). The relationship between covariates (such as parenting and deviant peers) 
and crime is expected to disappear after controlling for this latent propensity. It follows that 
all the correlates and later delinquency are manifestations of this latent propensity (or latent 
trait). Nagin and Paternoster (1991) find supportive evidence for the population heterogeneity 
explanation. However, based on the same statistical model and the famous Cambridge study, 
Nagin and Farrington (1992) find negative evidence for this explanation. Also, Simons et al. 
(1998) rejected the latent trait model in favor of the life course model. 
The second explanation is state dependence, which argues that the continuity of 
delinquent behavior is a consequence of prior life events that are caused by early offenses. 
Caspi and Elder (1987) indicated two possible routes for the state dependence explanation. 
Cumulative continuity emphasizes the accumulation of consequences invoked by early 
delinquent behavior itself. Interactional continuity, which in contrast focuses on the effects of 
reciprocal interaction with others (i.e. parents, peers, and teachers) induce persistent 
delinquent behavior. Patterson et al. (1992) provided a mediating model to explain the 
continuity of childhood antisocial behavior into adolescence. They indicated that a small 
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group of people exhibits oppositional behavior in childhood and this influences the behavior 
of parents. These oppositional children experience poor parenting and become delinquents in 
late childhood. The same result was supported by Simons et al. (1994). When entering 
adolescence, they experience peer rejection due to their delinquent behavior and in turn carry 
on their delinquent career alone or in association with delinquent Mends. With the same 
argument, but focused on a later life stage, Sampson and Laub (1990, 1993) showed the link 
between early and later delinquent behavior through the influence of social bonding variables 
(i.e. quality of marriage, commitment to work), although they also found strong effects for 
early delinquency. Their mediating model showed that early delinquency reduces the quality 
of marital relationship and commitment to work. The weak social bonds, in turn, induce the 
possibility of offending. Warr (1998) and Simons et al. (2002) provide revised models (or 
alternative explanations of the effect of marriage) based on Sampson and Laub (1993) and 
show the important role of deviant Mends and romantic partners on the connection between 
adolescent and adult deviant behaviors. 
Discontinuity as the result of turning points 
Robins (1978), Loeber and LeBlanc (1990), and Sampson and Laub (1992) pointed out 
that despite the presence of considerable consistency, not all delinquents in early life become 
criminals in their later life. Therefore, the study of desistence of criminal behavior becomes 
an important issue in sociological and criminological studies (Warr, 1998; Sampson and Laub, 
2001; Simons et al., 2002). This leads researchers to ask: Who will keep their delinquency 
over time? Who will drop out in the later time? Two types of research address this question. 
Sampson and Laub (1992 & 1993), Warr (1998), and Simons et al. (2002), demonstrate 
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factors for continuity of delinquency over time; however, they also display possible turning 
points. The concept of turning point emphasizes the personal and social factors that make 
delinquents 'turn away' from the delinquent career. Sampson and Laub (1992 & 1993) 
proposed their age-graded theory of informal social control factors to explain the desistance 
process, which includes good marriage, a good job, and military service. Other researchers 
incorporated deviant peers (Warr, 1998) and assertive mating (Simons et al., 2002) into 
Sampson and Laub's model to argue that marriage not only provided informal social control, 
but also made delinquents associate less with deviant peers. The reduced exposure to deviant 
peer made delinquents turn away from their delinquent careers. However, if their marriage 
partners also had antisocial behavior, then marriage did not matter (Simons et al., 2002). In 
more recent work, Laub and Simpson (2003) displayed a full picture about how the 
divergence happens over life course (over 70 years) using historical data, interviews, and 
qualitative methods. Their work clarified the desistence process. 
Discontinuity as the result of types of delinquents 
Other explanations of persistencein a criminal career rely on methods that divide into 
types based on covariates of demonstrated patterns in careers. As mentioned above, a small 
group of males commit most offenses. The aforementioned population heterogeneity 
hypothesis proposes that some latent traits distinguish the population into various levels of 
offenders. This provides the foundation for the possibility of types of delinquents. There may 
exist two types of qualitatively different delinquents in the offender population. Patterson and 
MofBtt both developed theories of two types of delinquents to describe the heterogeneity in 
the offender population over the life course. Patterson and his colleagues (Patterson et al., 
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1989; Patterson, Reid, & Dishion, 1992; Patterson & Yberger, 1993) used early and late 
starters, while Moffitt (1993 & 1997) used life-course-persistent and adolescent-limited 
delinquents. Patterson and his colleagues proposed a sequence of causal relationships (a 
coercive model) among child's antisocial behavior, parenting practices and peer variables. 
Late starters start their deviant behaviors during mid- to late adolescence. Most of these 
behaviors are considered to be the consequence of peer encouragement or peer pressure as 
well as inept parenting (Patterson et al., 1992). Moffitt used adolescent-limited delinquents to 
describe the late starters. For MofGtt, the delinquent behaviors are the result of psychological 
tensions and social mimicry. Because of modernization, young people reach physical 
maturation during their adolescence. Adolescents want to be treated as adults and be 
autonomous, since they feel they are "adults". However, social norms do not give then the 
rights they want and consequently adolescents experience the tensions between the desire for 
autonomy and lack of power. The desire to reduce this tension leads some adolescents to 
mimic the behavior of their delinquent peers (Moffitt, 1997). 
In their coercive model, Patterson et al. (1992) also indicated that early starters tend to 
experience ineffective parenting in childhood and peer rejection during adolescence. Early 
starters begin their deviant career during late childhood. The dynamic interaction between 
parents and children is the key to the coercive model. The coercive process shows that if 
parents use ineffective parenting, such as lack of monitoring and warmth, harsh parenting, or 
inconsistent parenting, their difficult children would react with more deviant behaviors. The 
failure in parenting impairs parental psychological functioning, which in turn induces even 
less effective parenting (DeGarmo et al., 2004). Patterson et al. (1993) also argued that 
children would experience peer rejection when entering into adolescence. Early starters face 
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peer rejection when they enter adolescence due to their antisocial behavior. This encourages 
them, if they do not want to be isolated, to make friends with other deviant kids. Therefore, 
during adolescence, early starters become isolated from conventional associations and tend to 
relate to deviant peers. 
MofBtt (1993) used life-course-persistent delinquents to describe early starters. In her 
theory, there exists a small group of people who show their delinquent behaviors early and 
maintain them over time. As MofBtt (1997) put it, these people tend to have deficits in 
neuropsychological functioning, which refers to the disorder of the anatomical structures and 
physiological processes of the nervous system. With this defiant physiology, children may be 
clumsy and awkward, overactive, inattentive, irritable, impulsive, hard to keep on schedule, 
poor at verbal comprehension, deficient at expressing themselves, or slow at learning new 
things (p. 18). These handicaps result in poor social skills. When interacting with social and 
family environment (such as poor parenting practice, family break-down, and poverty), these 
characteristics induce antisocial behaviors. Therefore, as Nagin and Tremblay (1999) showed 
those who are physical aggressive, oppositional, or hyperactive may follow the pathway into 
a delinquent career. Due to a lack of social skills, they find it difficult to do well in school, 
find a good job, and keep conventional relationships with others. Therefore, 
life-course-persistent delinquents have longer and persistent criminal careers than the 
adolescent-limiteds. Since the two typologies propose similar arguments and make similar 
predictions, I will use early and late starters for convenience in the later discussion. The 
proposed presence of early and late starters does not diminish the value of other theories of 
delinquency. It only adds a complication to testing them. Now, I turn the discussion to other 
theories of delinquency and crime and their relationships with types of delinquents. 
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Relating Theories of T^pes of Delinquents to Other Theories 
Theories of types of delinquents in the life course perspectives are not cut off from the 
rich history of theorizing in criminology. Researchers adopt and integrate several theoretical 
traditions in studies of adolescent delinquency and criminology. In the following sections, I 
will briefly review self-control theory, parenting theories, and social learning theory. Then, I 
will discuss the links between these theories and types of delinquency. 
Self-control theory 
Gottfredson and Hirshi (1990) proposed their theory of self-control theory in an effort to 
account for crimes and analogous behaviors for all groups, for all forms of crime, at all times 
and all places. Their general theory of crime contends that it is human nature to pursue 
self-interest and pleasure and to avoid pain. This view places their theory in the classical 
criminology tradition. They defined a crime as a way of pursuing self-interest, because it 
provides immediate, easy, and short-term pleasure. Thus, following the basic logic of control 
theory, rather than asking what causes crime, Gottfredson and Hirshi ask what constrains 
crime. They used an underlying propensity to commit crime — low self-control — to explain 
the cause of crime. Low self-control functions as criminality; indeed they often portrayed 
self-control and criminality as the same thing. As Grasmick et al. (1993) have said, low 
self-control consists of six dimensions: impulsivity, self-centered, physical activity, risk 
seeking, preference for simple tasks, and temper (verbal) component. Once it is formed, 
self-control will remain stable over life course. Gottfredson & Hirshi predicted that with low 
self-control will tend to commit crime or analogous behaviors if they have opportunities to 
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do so. Although Gottfredson and Hirshi treated low self-control as an important cause of 
criminal offenses, they did not treat it as the only cause. Grasmick et al. (1993) indicated that 
for Gottfredson & Hirshi, crime is an interactive function of self-control and criminal 
opportunity. The theory traces the formation of low self-control back to childhood. They 
contend that poor parenting (lack of supervision, cognition, and punishment) induces low 
self-control before age 8. After that, low self-control persists over life course. 
Self-control theory has drawn lots of attention in criminology, because of its parsimony, 
its general theory claim, and its emphasis on socialization in early childhood (Akers, 1991). 
Using self-control theory, Gottfredson and Hirshi reconfirmed the invariance of the 
relationship of age and crime (Gottfredson and Hirshi, 1988, 1990) across times, places, and 
demographic groups. This invoked a great debate in the study of age-crime relationships and 
highlighted the need for longitudinal research, which Gottfredson and Hirshi disparage 
consistently. 
Theories of types of delinquents derived from life course theory complement some 
theoretical and empirical arguments from self-control theory. First, the idea of latent traits in 
self-control theory relates to Moffitt and Patterson's temperament problems or difficult child 
argument. Similar to low self-control, early starters with temperament problems lack social 
skills and this keeps them in their delinquent careers for long periods of time. The level of 
temperament distinguishes early starters from other people in the population. Further, the role 
of childhood experience is the focus of both theories. Both self-control theory and Patterson's 
coercive model pappose the importance of parenting in childhood. Self-control theory argued 
poor parenting cultivates the low self-control before age 8 whereas ineffective parenting 
interacts with difficult kids through the coercive process. Therefore, we would expect the 
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importance of ineffective parenting and temperament problems in explaining early starters. 
Although there are similarities between these two theories, there is also key difference. 
While Gottfredson and Hirshi (1990) proposed the latent trait (low self-control) as a 
continuous variable, those focused on types of delinquents tend to dichotomize delinquents 
based upon the nature of the offending history and then investigate the within group variation. 
The latent trait works only for early starters. Moreover, self-control theory adopts a static 
view about the development of delinquency. Sampson and Laub (1995) indicated the logical 
contradiction in the argument that self-control is stable and unchanged across life course. 
Gottfredson and Hirshi argued the self-control is formed by age 8 and once constructed, it is 
hard to change in later life. However, as Sampson and Laub proposed, the change of 
self-control from age 0 to 8 contradicts this invariant claim. Theories of types of delinquents 
not only emphasize the dynamic relationships between delinquency and its covariates (say, 
parenting and affiliation with deviant peers) across life course, but also emphasize interaction 
of early temperament problems and these covariates over life course. Like self-control theory, 
theories of types of delinquents argue the impact of early temperament problems on 
delinquency. However, unlike self-control theory, the theories would also argue that early 
temperament problems exert their impact by interacting with parenting and family factors. 
Therefore, early temperament problems would be a risk factor in current study. 
Theory of parenting 
As we have seen, parenting practice plays a central role both in MofGtt's and Patterson's 
theories. This calls for a brief review of theory on parenting and delinquency. The most 
pervasive theory of parenting used today is Baumrind's theory of authoritative parenting. She 
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proposed four types of parenting styles based upon two dimensions: demandingness and 
responsiveness. As she indicated: 
Responsiveness refers to the extent to which parents intentionally foster individuality 
and self-assertion by being attuned, supportive, and acquiescent to children's needs 
and demands. Demandingness refers to the claims parents make on children to 
become integrated into the family and community by their maturity expectations, 
supervision, disciplinary efforts, and willingness to confront a disputative child. 
(Baumrind, 1996: 410-411). 
Important facets of responsiveness include warmth, reciprocity, clear communication, 
person-centered discourse, and attachment. Warmth in parents motivates children to 
participate in cooperative strategies and is associated with the development in children of an 
internalized moral orientation. Person-centered parental communication legitimizes parental 
authority by persuasion and, therefore, tends to be better accepted by the child. Parents who 
provide explanations will help children, especially adolescents, to internalize values more 
effectively (Hoffman, 1983). 
The second major factor of parenting, demandingness, includes direct confrontations, 
monitoring, and consistent, contingent discipline. Ineffective monitoring, which is the focus 
of Gottfredson and Hirshi's argument about construction of low self-control has been related 
to children's conduct problems (Patterson & Stouthamer-Loeber, 1984; Sampson & Laub, 
1994). The contingent use of positive or negative reinfbrcers immediately following desired 
or prohibited child behavior is a crucial factor in behavior management. A non-contingent use 
of discipline tends to be related to deficit in children. 
Baumrind refers to parents who are demanding and responsive as authoritative parents. 
Their children are expected to perform better in social competence than are children whose 
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parents are authoritarian (demanding but not responsive), permissive (responsive but not 
demanding), or rejecting-neglecting (neither demanding nor responsive). Researchers have 
reported the effect of authoritative parenting on various child and adolescent outcomes, 
including conduct problems, substance use, and depression (Ge et al., 1996; Brody et al., 
2001; Brody et al., 2004). 
While authoritative parenting equates to positive parenting, harsh parenting would 
represent the negative parenting. Research has shown the negative effect of harsh or corporal 
punishment on child and adolescent outcomes (Simons et al., 2000; Chang et al., 2003). With 
the third wave of the data used in this study, Lin (2001) found the parenting measures work 
to predict delinquency and depression in her SEM models. Harsh parenting is especially 
important for the current study. Although Taiwan has experienced Westernization since the 
1980's, harsh corporal punishment is still commonly accepted in the society. Whether or not 
the effect of harsh parenting measured at early age can work as theory predicts is an 
empirical question for current study. Besides, like theory of parenting, theories of types of 
delinquents propose that positive and negative parenting influences the development of 
delinquency over life course. Therefore, current study includes positive and negative 
parenting as risk factors and covariates for delinquent groups and trajectories. 
Social learning theory 
The role of affiliation with deviant peers in Moffitt and Patterson's theory fits the 
argument of social learning theory well. For MofRtt, the exposure to deviant peers is an 
important risk factor for late starters. Her social mimicry argument fits very well with the 
social learning framework. Patterson argued that the experience of peer rejection and 
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subsequent affiliation with deviant peers explains the delinquent trajectory of early starters. 
Moffitt (1997) argued that since affiliation with deviant peers is important for both early and 
late starters, it is not strange for researchers to find significant effects of it in the predicting of 
delinquency and crime. 
Differential association theory and social learning theory are used most often to explain 
the strong correlation between deviant peers and delinquency. These two theoretical 
viewpoints emphasize the transmission of deviant attitudes and behaviors from peers to 
adolescents. Sutherland (1947) indicated that adolescents leam excess definitions favorable 
to crime over ones unfavorable to crime from deviant peer groups. Sutherland also 
emphasized that adolescents learned the skills and knowledge needed to commit crime from 
their delinquent Mends. From his social learning theory, Akers (2000) emphasized not only 
the learning of definitions favorable to crime, but also the imitation of deviant behavior from 
delinquent Mends. For Akers, the social learning process involves four elements: differential 
association, definitions, differential reinforcement, and imitation. Elliott and Menard (1996) 
used NYS data to test the learning theory and control theory of peer influence. Their result 
cannot reject the argument of social learning theory, but did reject that of control theory. Warr 
and Stafford (1991) directly tested the social learning theory and found the behavior of peers 
and the delinquent values of peers were equal important for predicting adolescent delinquent 
behavior. Drawing from social network theory, a recent study by Haynei (2002) proposed 
that rather than the absolute level of delinquent peers, the ratio of delinquent Mends in a 
given network influenced adolescent delinquency. This corresponds to differential association 
theory and argument that the ratio of pro-and anti-delinquent definitions and motivations for 
delinquency are important. Theories of types of delinquents also adopt the arguments of 
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social learning theory to emphasize the importance of affiliation with deviant peers for early 
and late starters. Therefore, according to the theories, afBliation with deviant peers can be 
treated as both risk factors and covariates for delinquent groups and trajectories. 
Empirical Status of the T^pes of Delinquents Arguments 
Although it has been over ten years since the theories of types of delinquents emerged, 
the empirical studies are still in a preliminary stage. In the following review of empirical 
research, I focus on the three questions I proposed in the introduction: number of delinquent 
trajectory groups, risk factors for distinguishing different types of delinquents, and the 
influence of time-varying covariates for each trajectory group. 
Number of types of delinquency and proportion of different types 
Compared to the turning point argument, depictions of types of delinquent are relatively 
new in part because they require complex analytic methods to test. To do so, researchers try 
to identify different developmental trajectory groups among oSenders over time. This means 
new methods that can help researchers identify groups of oSenders are needed. Several 
investigators have advanced this area by applying statistical methods based on a mixture 
modeling framework. Table 2-1 summarizes the empirical findings about types of 
delinquents. These studies show four to six types of delinquents for males using several 
famous longitudinal data sets, such as Cambridge data (Nagin and Land, 1993), New Zealand 
data (Fergusson et al., 2000), Seattle data (Chung et al, 2002), and Oregon Youth Study 
(Wiesner and Capaldi, 2003). These findings support the heterogeneity of offender 
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population hypothesis, although there are more types than the theories expect. Similar 
categories are found in different data sets. Chronics and adolescence-peaked groups are 
identified across data sets. This corresponds to MofEtt and Patterson's two-type arguments. 
There is relatively consistency among these studies, including offender groups identified and 
size of each group (type) in the sample. 
Table 2-1 Summary of studies on types of delinquents 
Studies Source of Data Extracting 
method 
Types 
Simons et al. (1994) IYFP Cutting point Early starters (20%) 
Late starters (80%) 
MofEtt et al. (1996) New Zealand Cutting point, 
means, and 
deviation of 
delinquency 
(Extreme 
method) 
Unclassified boys (58%) 
Adolescent-onset (23.6%) 
Recoveries (5.9%) 
Abstainers (5.5%) 
Childhood-onset (7%) 
Nagin and Land (1993) 
Nagin et al. (1995) 
Cambridge Nonparametric 
mixed Poisson 
model 
Non-convicted (38%) 
Adolescent-limiteds (17%) 
High-rate chronics (12%) 
Low-rate chronics (33%) 
Nagin (1999) Cambridge Semiparametric 
group-based 
modeling (SGM) 
Non-convicted (71%) 
Adolescent-limiteds (22%) 
Chronics (7%) 
Fergussion et al. (2000) New Zealand Latent class 
model 
Non-offenders (55.3%) 
Moderate offenders (30.8%) 
Adolescent onset offender 
(7.6%) 
Chronics (6.3%) 
Chung et al. (2002) Seattle Social 
Developmental 
Study 
Semiparametric 
group-based 
modeling (SGM) 
Non-offender (24%) 
Escalator (19.3%) 
Desister (35.3%) 
Late onsetter (14.4%) 
Chronics (7%) 
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Table 2-1 Summary of studies on types of delinquents (Continued) 
Studies Source of Data Extracting 
method 
Types 
Wiesner and Capaldi 
(2003) 
Oregon Youth 
Study 
Latent Growth 
Mixture Model 
Chronic high level (15.7%) 
Chronic low level (18.6%) 
Decreasing high level (27.9%) 
Decreasing low level (21.6%) 
Rare (11.3%) 
Non-offenders (4.9%) 
Wiesner & Silbereisen 
(2003) 
Germany Latent Growth 
Mixture Model 
High-level offenders (14%) 
Medium-level o Senders (13%) 
Low-level offenders (20%) 
Rare offenders (53%) 
D'Unger et al. (1998) Cambridge 
Philadelphia 
Racine (1942) 
Mixed Poisson 
regression 
Non-offenders (60%) 
Adolescence peaked (12.7%) 
High chronic trajectories 
(13.4%) 
Low chronic trajectories (9.9%) 
Non-offenders (60.8%) 
High adolescence peaked 
(1.0%) 
Low adolescence peaked 
(8.6%) 
High chronic trajectories 
(8.3%) 
Low chronic trajectories 
(21.3%) 
Non-offenders (34.6%) 
Adolescence peaked (20.1%) 
High chronic trajectories 
(8.8%) 
Low chronic trajectories 
(31.4%) 
Late-onset chronics (5 .1%) 
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The investigation of types of delinquents is limited in studies conducted in Western 
countries, such as the United States, the United Kingdom, and New Zealand. Almost no 
related study was conducted in non-Western areas. 
Risk factors for predicting types of delinquents 
Since the empirical tests of the types of delinquents are still fairly new, most studies 
provide results for only trajectory groups. Only a few investigators use risk factor analysis. 
Early starters 
As we have seen, theories of types of delinquents expect early family adverse factors, 
individual neuropsychological deficits (or temperament problems), and deviant peers would 
predict the membership of early starters. The empirical status for the possible predictors of 
early starters is still at its beginning stage. There is limited research testing the predictions of 
types of delinquents. However, in general, previous studies support the theoretical 
predictions from MofGtt and Patterson. Several studies focus upon the impact of 
neuropsychological deficits in late childhood. In their early work, Nagin and Land (1993) 
also found that the chronic group has a high proportion of those who lack of concentration 
and exhibit restlessness. Later studies support and replicate this finding. Cote et al. (2001 & 
2002) demonstrated that the high delinquency group had higher oppositional behaviors, 
physical aggression, and hyperactive behaviors than low delinquency groups. Fergusson et al. 
(2000), Chung et al. (2002a) and White et al. (2001) showed high score for attention 
problems and early conduct problems among their chronic offenders. The findings were also 
replicated in different sites across the U. S. (Philadelphia in Piquero, 2001; Oregon in 
22 
Wiesner & Capaldi, 2003) and across nations (Germany in Wiesner and Silbereisen, 2003; 
New Zealand in Fergusson et al., 2000). 
In addition to the temperament problems, several studies also show that early family 
adversity (single-parent, ineffective parenting, and poverty) distinguishes early starters from 
other offending groups (Fergusson et al., 2000; Nagin & Land, 1993; Wiesner & Silbereisen, 
2003). However, its effect is not strong after controlling for other risk factors. Ineffective 
parenting seems to have the most powerful effect among these predictors. In their logistic 
models, Chung et al. (2002b) demonstrated that the effect of poor family management is no 
longer significant after controlling for temperament and deviant peers. However, in other 
work Chung et al. (2002a) showed the significant effect of attachment to parents and family 
management for distinguishing offenders from non-offenders in a sample of poor children. 
Wiesner & Silbereisen (2003) showed that only low parental monitoring and empathy 
significantly predicted the membership of high-level offenders in their multinomial logistic 
model, but parental education and early family poverty did not. In sum, the empirical 
findings suggest that temperament problems and early ineffective parenting could be the 
most powerful predictors of early starters in a multivariate model. 
Late starters 
Only a few studies directly address the predictors of late starters. Most of the 
aforementioned studies about early starters contain only temperament measures as predictors 
and these predictors do not predict late starters very well. Studies on factors predicting late 
starters (or one-peak trajectory in most studies) provide limited empirical support for the 
theoretical prediction. Nagin & Land (1993), Fergusson et al. (2000) and Fergusson & 
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Norwood (2002) presented a simple percentage comparison among offending groups. The 
late starters have higher percentages than non-offenders on family adverse factors (mother's 
lack of education & poverty), marital conflict, low supervision of parents, criminal parents, 
and temperament problems. In all the adverse factors, adolescent onset offenders have lower 
percentage than chronic offenders. 
There is little evidence for deviant peers as a risk factor for late starter delinquents. 
Although Fergussion et al. (2000) and other studies (MofBtt et al, 1996; Piquero and Brezina, 
2001) show high scores on deviant friends for adolescent-limiteds, they do not distinguish 
this group from other delinquent groups significantly. Chung et al. (2001) also failed to find 
significant effects for antisocial peer factors in the logit model. Parenting as an important risk 
factor does not gain much attention in empirical studies of types of delinquents. Only a few 
studies analyze the impact of parenting in a multivariate context. Wiesner and Silbereisen 
(2003), in a logistic model, found that low parental empathy and monitoring predicted the 
membership of their medium-level offenders (who are very much like late starters). However, 
in the multinomial logistic regression, Wiesner and Capaldi (2003) did not find parenting 
measures (poor parental discipline and low parental supervision) predicting membership in 
the late starter group. 
Two arguments about risk factor analysis 
MofRtt (1997) explained the etiology of late starters with psychological tension and 
social mimicry. She argued that late starters do not suffer neuropsychological deficit. Late 
starters also have enough social skills and social resources to help them get out of delinquent 
careers. MofBtt summarized that late starters experience psychological tension during the 
24 
stormy period of adolescence. The maturity gap between physical self and social self 
contributes to psychological tension. The desire for autonomy and being "adult" frustrates. 
Moffitt argued that, when exposed to their deviant peers, late starters mimic their behaviors 
and join the delinquent career during mid-adolescence. Therefore, affiliation with deviant 
peers is the risk factor for late starters. 
Patterson did not propose a specific etiology for late starters. In their recent work, 
Patterson and Yberger (2002:155) stated: 
The Oregon delinquency model takes the position that both the early- and late-start 
trajectories represent variations on the same underlying theme. The underlying theme 
as outlined in this volume assumes a complex relation between contextual variables, 
such as divorce, poverty, and depression, as being mediated by inept parenting and 
deviant peer socialization together with their concomitant reinforcement 
contingencies. This implies that contextual, parenting, and peer variables should 
account for much of the variance in determining early onset as shown in Patterson, 
Crosby, and Vuchinich (1992). Variables from the same model should also account for 
variance in the late-onset model (Patterson & Yberger, 1993). 
Therefore, contrary to MofBtt's argument, Patterson and his colleagues propose that the 
same variables that appear in the coercive model for early starters should also predict the late 
starters. That includes early family adversity, ineffective parenting, temperament problems, 
and peer variables. For them, the difference between early and late starters is the timing of 
the happening, level of the disruptions, and level of social incompetence. Early starters would 
experience earlier coercion, less effective parenting, and less social competence than their 
late starter counterparts. The discrepancy between MofBtt and Patterson's theory seems an 
empirical question. 
Weisner and Capaldi (2003a) indicated that there are two arguments about the risk factors 
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of trajectory groups, common risk factor and trajectory-specific risk factor arguments. The 
empirical Endings favoring which one are still mixed. Some studies support the common risk 
factor argument, which like in Patterson's theory, proposes that some factors predict both 
early and late starters. The difference is only in the exposure of levels of these risk factors. 
Fergusson et al. (2000) reported that nonoffenders, adolescent-onset offenders, moderate 
offenders, and chronic offenders were distinguished by social disadvantage, family 
dysfunction, and individual difficulties. Chung et al.'s (2002) study also presented a set of 
predictors—aggressiveness, afBliation with deviant peers, and drug availability—consistently 
predicted various trajectories of offending. 
The other argument suggests that some risk factors are associated with a specific 
trajectory group, just like what Moffitt proposed. Simons et al. (1994) found that inept 
parenting explained early involvement in delinquency and afBliation with deviant peers 
accounted for the late onset of offending. Moffitt et al. (1996) also found that early and late 
starters differed in terms of personality characteristics, school leaving, and bonds to family. 
Bartusch et al. (1997) found that individual factors (verbal ability, hyperactivity, and 
impulsivity) tended to be more related to early starters, whereas peer delinquency appeared to 
be more strongly associated with late starters. 
Since the empirical status of risk factor analysis is still mixed, the current study is going 
to present the related tests of these two arguments. In a multivariate model, if only variables 
argued by MofBtt significantly predict late starters, while controlling for other variables in 
Patterson's prediction, then researchers can support Moffitt's theory (trajectory-specific 
argument). If not, then Patterson's theory (common risk factor argument) is supported. 
Interestingly, although they proposed this common factors argument, the Oregon school did 
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not provide a strong empirical test of it. 
Covariates of delinquent trajectories 
In this line of research, a few empirical studies examined the relationships among 
covariates and delinquency under the types of delinquent perspective. As shown above, most 
of these studies provided categories of offenders and compared levels of risk factors among 
these categories. In the previous section, we have seen the results of empirical studies 
focused on the risk factor of group membership. Unlike risk factor analysis, the analysis for 
covariates of delinquency focuses upon the within group trajectory. In literature on social 
deviance and criminology, researchers have produced numerous empirical studies focused on 
the links between covariates and delinquency. This was discussed in the previous section 
outlining the relationships between other theories and theories of types of delinquency. 
However, these findings did not take population heterogeneity into account. Current studies 
in types of delinquents do not provide much evidence about the covariates of delinquent 
trajectories for different groups. 
Simons et al. (1994) followed Patterson's typology to delineate the causal relationship 
among parenting, deviant peers and adolescent delinquency. They found two routes for two 
types of delinquents in their four-wave panel study. For early starters, ineffective parenting at 
time 1 influenced oppositional/defiant behavior at time 2 and in turn influenced deviant peers 
at time 2; deviant peers at time 2 were significantly related to change of arrest/sanctions from 
time 1 to time 3. For late starters, deviant peers at time 2 mediated the relationship between 
ineffective parenting and change of arrest/sanctions from time 1 to time 3. Their study 
showed the important role of affiliation with deviant peers in development of delinquency. 
27 
They demonstrated the stronger effect of deviant peers for late starters when compared with 
early starters. Among early starters, oppositional/deGant behavior influences affiliation with 
deviant peers. Patterson and his colleagues (1992, 1993, and 2002) provided empirical tests 
from the Oregon Youth Study predicting the impact of both ineffective parenting and 
afBliation with deviant peers on delinquent trajectories. They supported the significant 
impact of parenting and affiliation with deviant peers on delinquency for both early and late 
starters. 
The few studies focusing on variation within trajectory groups have left another question 
in Patterson and MofEtt's theories unaddressed. In research on types of delinquency risk 
factors, analyses focus on distinguishing membership between groups; in contrast, the 
covariate analyses predict levels of delinquency within each group. Both theories propose 
that for late starters, covariates have greater effects on delinquency in one time period than in 
another time period. I call it the timing issue. The timing issue in both theories is mixed with 
common/specific risk factors, since both Moffitt and Patterson have put it implicitly. When 
proposing the common risk factor argument, Patterson et al. (2002) also argued that the same 
explanation process could be applied to early and late starters. The difference is that it 
happens in different life period. Moffitt (1997) adopted a trajectory-specific argument, which 
proposed that different risk factors influence the emergence of delinquency. However, MofBtt 
also adopted the timing argument that for life-course-persistent delinquents the explanation 
process works in late childhood, while the affiliation with peers works during adolescence. 
To test the timing argument in these theories, researchers need to trace the dynamic 
relationship between delinquency and covariates over time. Therefore, longitudinal data for 
both covariates and delinquency are needed. The current study is going to use 5-year panel 
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data to answer the question of timing. 
Empirical studies in Taiwan 
In my research, I found only one study that investigated types of delinquents using a 
sample from a non-Westem country. Tzeng (2001) studied the 'one-peak' curve of prevalence 
of criminals over the life course in Taiwan. First, she showed that the official crime data in 
Taiwan confirmed the 'one-peak' curve argument as would be predicted by self-control 
theory, showing an increase of oSending during mid-adolescence and a decrease after 
entering adulthood. Second, she investigated types of delinquents among a high school 
student sample (age 16 to 18) based on self-report delinquent behavior. She distinguishes 
early starters and late starters in this sample by a cut-off of offending prior to age 12 and 
profiled them for childhood conduct disorder, temperament problems, and low self-control 
variables. However, although the results confirmed several hypotheses that both Moffitt and 
Patterson make, the data she used was retrospective and cross-sectional. As Moffitt (1997) 
emphasized life-course-persistent and adolescence-limited delinquents should be defined on 
the basis of their natural histories of delinquent behaviors (1997, p.41 and p.43), so 
cross-sectional data cannot be considered a valid way to identify types of delinquents. In 
particular, retrospective data are vulnerable to memory bias (Scott and Alwin, 1998); 
therefore, prospective longitudinal data are required. 
For the current study, it will be interesting to ask whether delinquent types found using 
Western samples will be replicated in a non-Westem sample. Further, the progression of 
offender's behaviors across several time points is also a comparison of interest. This study 
will provide an assessment as to the generalizability of Patterson and MofBtt's theory to a 
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non-Westem country and will test this using prospective longitudinal data colleted from 
Taiwan. The results can be compared to the offender groups identified in the existing 
literature. 
The effect of parenting and afBliation with deviant peers as covariates of delinquency has 
gained support in several studies in Taiwan. Wu and his colleagues presented a series of 
studies about the influence of family impact on adolescent delinquency (Kao et al., 1998; Wu, 
2000; Jou and Wu, 2001; Wu and Lei, 2004). They found supportive evidence about the 
impact of both positive parenting (warmth and control) and negative parenting (harsh 
parenting) on adolescent delinquency across studies by using the first three waves of the data 
I used for current study. Using wave 3 of the data, Lin (2001) compared the influence of 
parenting on depression and delinquency across Taiwanese and US samples. Her results 
showed similar patterns for the impact of parenting across nations. Studies using other data 
sets also support the effect of parenting on various adolescent outcomes (Chen, 2000; Wu, 
1998). 
The influence of deviant peer afBliation on adolescent delinquency also gains support in 
Taiwan. Wu (1999) investigated the influence of parents and peers in adolescent behavior 
during early adolescence. Her study showed that peers have more impact than parents on 
delinquency, but not on academic performance. Lo (1998) also presented a model that 
employed careful measurement of deviant peers, parenting, and the outcome variables. He 
found that deviant afBliation was an important factor for explaining adolescent behavior after 
controlling for parenting. 
Although studies using Taiwanese samples show consistent evidence for the importance 
of parenting and afBliation with deviant peers as important covariates of delinquency, we still 
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know little about how these two variables influence delinquency for different trajectory 
groups. Therefore, I will present a covariate analysis with a more comprehensive and 
dynamic perspective. 
Research Questions and Hypotheses 
As discussed in previous sections, studies of types of delinquents have identified a 
number of delinquent trajectory groups, associated risk factors, and covariates of delinquent 
trajectories. Although they provide evidence for testing theories of types of delinquents, there 
are still unanswered questions in these studies. In the hypotheses listed below, I present the 
possible contribution this study will make. Specifically, I will focus on three main questions: 
number of trajectory groups, common vs. trajectory specific argument in risk factor analysis, 
and the timing issue in covariate analysis. 
As summarized in table 2-1, several studies demonstrate the number of delinquent 
trajectory groups in various data sets across sites and across nations. However, there is still 
an unanswered question about the number of delinquent trajectory groups in non-Westem 
areas. This study will provide a systematic investigation regarding the types of delinquents 
using a longitudinal data set collected in Taiwan. Therefore, I hypothesize: 
Hypothesis 1: There are at least two delinquent trajectory groups in the Taiwanese 
sample. 
Although several studies present proportion difference and logistic/multinomial logistic 
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models for testing risk factors of trajectory groups, only a few studies do so under a 
multivariate context. The current study asks the following question: What factors distinguish 
trajectory groups when controlling for other risk factors? Does the evidence support the 
common risk factor argument or the trajectory-specific argument? On the basis of the 
previous discussions, I propose four risk factors: temperament, involved vigilant and harsh 
parenting, and afBliation with deviant peers. Further, as shown in Moffitt's adverse family 
argument and Patterson's coercive model, I also suggest the possibility of an interaction for 
parenting and childhood temperament problems. Also, as no study explores the interaction 
relationships between these two risk factors, the current study will add the interaction 
between parenting and child temperament in the model. Since MofBtt's work makes more 
explicit predictions about risk factors, I take the trajectory-specific argument as my basis. 
Following MofBt's predictions in theories of types of delinquents, I hypothesize for early risk 
factors: 
Hypothesis 2: Temperament problems measured at early age predict the membership of 
early starters, but not late starters. 
Hypothesis 3: Both authoritative and harsh parenting predicts the membership of early 
and late starters. 
Hypothesis 4: There is an interaction between early temperament problems and 
parenting for early starters, but not for late starters. 
Hypothesis 5: Affiliation with deviant peers predicts membership of early and late 
starters. It works better when predicting membership of late starters 
than that of early starters after controlling for temperament problems. 
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The time-varying covariate analysis presents the ability of covariates at each time point to 
alter the delinquent trajectory within a group. It answers the question of how important the 
covariate influences are for determining delinquent trajectories after controlling for other 
time-varying covariates. Further, it answers the timing issue as to whether covariates have a 
greater effect on a trajectory group at one time period rather than at another. I present three 
covariates in this study: involved vigilant parenting, harsh parenting and affiliation with 
deviant peers. Following the predictions of theories of types of delinquents, I hypothesize: 
Hypothesis 6: Among late starters, the covariates will have the greatest impact on 
delinquent trajectories at later time points. 
Hypothesis 7: Among early starters, the covariates alter delinquent trajectories at each 
time point 
Hypothesis 8: The covariates alter the delinquent trajectories at each time point for 
early starters. 
I will test these hypotheses using group-based model and its applications. 
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METHODS AND MEASURES 
Population and Sample 
The data for this study are from a panel sample drawn in a large city in Taiwan beginning 
in 1996. This research, titled "The Etiology of Adolescent's Substance Abuse: A Social 
Learning Model" was conducted by Chyi-in Wu, associate research fellow in Academia 
Sinica, Taiwan and was funded by the National Health Research Institute in Taiwan for first 
three waves (DOH86-HR-621 - DOH87-HR-621 - DOH88-HR-621). After that, Institute of 
Sociology at Academic Sinica, Taiwan continued to fund the rest of the follow-up studies. 
Currently, this panel study is on its 8^ wave data collection. This study used the first five 
waves of the data. 
The original population was 13-year old teenagers residing in the city in 1996. Since the 
enrollment rate in junior high school for this age group is close to 99.9%, it is appropriate to 
use all junior high school students in the city as a sampling frame. Using two-stage cluster 
sampling in twelve administrative areas of the city, researchers first randomly chose two or 
three junior high schools in each area (based on how big the area was) and randomly selected 
one or two 7* grade classes in each school. When the class was selected, all of the students in 
that class were included in the sample. 
From September to November in 1996, the investigator sent trained interviewers to each 
selected class. Students had two hours to complete the questionnaire in class; interviewers 
were available to assist if necessary. There were 1,434 junior high school students (around 13 
years old) in wave one. When visiting the sample class, interviewers also gave teacher 
questionnaires to the teacher of each class. Each teacher filled out a 3-page questionnaire for 
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each student in his/her class and returned them in three months. Due to rejection of 
cooperation from one teacher, there were 1,394 teacher questionnaires collected in wave one. 
After finishing data collection for students and teachers, the researcher sent trained 
interviewers to sample student's family to collect primary caregiver's data (most of them 
were mothers). The interview took about two hours and occurred in the child's home; a small 
gift was delivered after the interview. There were 1,109 primary caregivers in wave one. 
Wave two and three student data were conducted by the same procedures during 1997 and 
1999. There were some new students who transferred into the sampled classes in wave 2 and 
wave 3. They were included in later investigation. Due to student's moving in or out of class, 
the third wave contained 1,449 students and teacher's questionnaires (about 94.4% appearing 
across three waves), and 1,243 primary caregivers (85% appearing across three waves). 
Because of the graduation Irom the original schools, in wave four researchers used phone 
interviews to gather student data only from late 1999 to early 2000. Around 86% of the 
students in the original sample were contacted. In February 2001, researchers conducted the 
fifth wave investigation by interviewing students at their homes. Researchers sent two trained 
interviewers to students' homes and interviewed both the student and his/her primary 
caregiver. 1094 students were interviewed and about 80% of original sample participated in 
all five investigations. After listwise deleting for missing data in the research variables, the 
final cases used in this study are 923. There are 476 boys and 447 girls. 
Because of attrition and missing data, data for this study only retains 64% of original 
sample. The program I used to conduct the group-based model (PROC TRAJ) provides a 
missing data imputation option via EM algorithm. In the preliminary analysis, I first ran the 
model with listwise deletion and then ran the model with the missing data imputation. The 
35 
results are similar in terms of number of groups and estimated parameters (trajectory shapes). 
I still found three trajectory groups for boys (high, adolescent-peak, and never) and two 
trajectory groups for girls (high and never). I also conducted the attrition analysis in the 
research variables at wave 1. The results showed that those with higher levels of delinquency 
were more likely to drop out of the research (t=3.76, p<.05). Although there would be 
concern about the selection bias, this is not a big problem in group-based modeling, because 
researchers would expect these high-level delinquents will fall into the high trajectory group. 
Without the presence of these people, we only reduce the variation within the high trajectory 
group and have less impact on other trajectory group. The reduced variation in one group 
would make the covariate analysis more difficult to find significance. So, if we do find 
significance, researchers can have high confidence about the results. Therefore, in the 
following analyses, I will present the model with listwise deletion. 
Measures 
Delinquency 
I got the delinquency measures from student questionnaire and used six time points. The 
self-report delinquency inventory adapted from the National Youth Survey was used (Elliott 
& Menard, 1996; Elliott & Morse, 1989). There were 23 items in the original questionnaire. 
However, due to space restrictions, in the wave 5 questionnaire, researchers reduced this 
scale and used five items to measure adolescent self-reported delinquency. They asked 
respondents: "Did you have the following behavior during past year?" The items are typical 
delinquent behaviors for adolescents in Taiwan including running away, skipping school, 
stealing, beating up on someone or fighting with someone, and speeding motorcycles. 
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Respondents reported 0 as no and 1 as yes. I summed the scores of the five items and gained 
the mean score for each respondent. For the group-based model, it is better to use the same 
delinquency measure across waves, so I used the same items to gain the delinquency measure 
in the rest of waves. In wave one (age 13), researchers asked students to recall their 
delinquency behaviors both at age 12 and 13, so in the group-based model analysis, I used 
the self-reported delinquency at 12,13,14,15, and 17 years old. 
Table 3-1 Summary of Research Variables 
Variables Respondent Waves Number of Sample question 
items 
Deviance Students 
Delinquency 0-5 
(not 4) 
5 Did you do the following behaviors 
during last year? 1. Run away... 
Family background Parents 
Parental education 1 2 What is your highest education? 
Divorce 1-5 
(not 4) 
1 What is your marital status? 
Parenting Students 
Parents 
Involved vigilant 1-5 
(not 4) 
6 In the course of a day, how often does 
your mom know where you are? 
Harsh 1-5 
(not 4) 
3 When you do something wrong, how 
often does your mom spank or slap you? 
Characteristics 
Temperament Teachers 1 14 I do whatever I have to in order to get 
what I want 
School Students 1-5 8 See appendix 
Commitment (not 4) 
Rejection experience Parents 1 2 How well does your child get along with 
his/her teachers? 
Deviant peers Students 1-5 
(not 4) 
8 Do you know your friends engaged in 
the following behavior? 1. Run away... 
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Risk factors 
Affiliation with delinquent peers 
Students reported their Mends' behavior in a checklist similar to the delinquency 
inventory. There are 8 items used in this analysis. The question asked: In the past year, 
among your good Mends, how many of them have done the following behaviors? It includes 
running away from home or school, destroying things that do not belong to him/her, stealing, 
speeding, fighting, smoking, and drinking. The response format was 1 (none of them) to 4 
(all of them). I summed the responses and computed the mean score for each student. For the 
predictor analysis, I used both the first wave measure (initial predictor) and the 
time-averaging measure, which was calculated by averaging the delinquent peers scores 
across 4 waves (wave 1, 2, 3, and 5). Wave 4 was excluded since researchers did not ask 
about it in that wave. The reliability is .77, .90, .92, and .84 across waves. 
Parenting measures 
There were two dimensions in parenting measures: involved vigilant (authoritative) 
parenting and harsh parenting. I used both student and parental report. The response format 
was 1 (never) through 4 (always). Six items measured involved vigilant parenting over all 4 
waves and included both monitoring and inductive reasoning. There were three items 
measuring harsh parenting across all four waves. Students also reported the parenting 
behaviors of their fathers and mothers. The items and reliability are shown in appendix. I first 
summed the items and obtained involved vigilant and harsh parenting scores for mothers and 
fathers. After that I summed the two scores together and gained parenting from students' 
report. I also summed the parental report items and calculated the scores for each parenting 
38 
dimension. At the final step, I obtained the mean scores between student and parental report 
for each parenting dimension; this was the variable I used in the predictor analyses. Like 
delinquent peers, I also created the time-averaging parenting measures by averaging the 
parenting scores across 4 waves. 
Temperament problems 
Teachers reported students' temperament problems in a short checklist in the first wave 
(at age 13). There were 14 items in this measure. As shown in appendix, teachers reported 
students' inattention and temper problems. The response format was 1 for yes and 0 for no. I 
summed these 14 items together and thus gained a measure of students' temperament 
problems in late childhood. 
Profile variables 
Profile variables were used to describe and reconfirm trajectory groups. I used these 
variables both at the initial level and the time-averaging level. Divorce was measured by 
asking parents: What is your marital status? I coded 0 for intact and 1 for divorce, separated, 
or widow families. For getting divorce status across time, I counted the status over time. 
Once the family had experienced divorce, I coded the variable as one; otherwise, I coded it as 
zero. Parental education was measured by highest education attainment of parents 
(averaging across fathers and mothers). The response format is 1 for elementary school and 7 
for graduate school. School commitment referred to students' school engagement and 
performance. It works as prosocial behaviors for adolescents and as a control variable. There 
are eight items in this measure (items are shown in appendix A). Again, I gained the initial 
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commitment score by summing these eight items together and the time-averaging measure 
for school commitment by averaging the scores across four waves. Parents reported rejection 
experience of targets by answering two items: "In general, how well does your child get 
along with his/her teachers?" (l=pretty bad/4=pretty well), and "does your kid often teased 
or rejected by his/her classmates in school?" (l=never/ 5=always). I standardized the two 
items and summed them together to get the rejection score. Table 3-1 presents the summary 
of the measures in this study. 
Analytic Strategy 
In the following sections, I will present three sets of analyses corresponding to the three 
questions I proposed above. I will do the analyses separately for boys and girls, since 
literature is still controversial regarding gender difference (Silverthom & Frick, 1999; 
Fergusson & Horwood, 2002). 
In the first set of analyses, I will answer the question about the number of trajectory 
groups. I will present the descriptive statistics of the research variables, the unconditional 
latent growth curve analysis for delinquency, and the group-based model. Latent growth 
curve models provide a feasible approach for studying longitudinal data. Although it derives 
from the study of residualized scores (Lorenz et al., 1996), most of its application is 
embedded in both structural equation modeling and multi-level model framework. Equations 
shown below express the latent growth model: 
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Yit = % + Hz t + T|3 f + E, wheret = 0,1,2, 3 and : = 1, 2, 3,....,N (1) 
% = pn + H12X + H1 
T|2 = ^21 + H22 X + U2 
T|3 = p.31 + H32 X + U3 
(2a) 
(2b) 
(2c) 
In the equations, the individual score of Y depends on the time variable, f. Suppose there 
are four time points, ? ranges from 0 to 3. From the SEM framework, Ys are the indicators of 
the latent variable, T)s. I model the intercept (T|i), slope (^2), and quadratic term (r^) via 
latent variables. The means of latent variables are the mean intercept, slope, and quadratic 
term of the developmental trajectories and the corresponding variance shows the 
inter-individual variation in developmental trajectories. From the two-level model framework, 
equation 1 models the developmental trajectory for each person in the sample, while equation 
2a through 2c shows the individual variation of the developmental trajectories. Therefore, 
latent growth curve models represent a two-level model showing the intra-individual change 
and the inter-individual difference (Collins and Sayer, 2002). 
In conventional growth curve analysis, researchers model the shape of developmental 
trajectories through the means of latent factors (i.e. |is in equation 2 to 4) and show the 
variation of developmental patterns through the significant variance of these latent factors. 
However, researchers still do not know what kind of variations these developmental 
trajectories are. Therefore, next I present the group-based model of the delinquent trajectories 
for boys and girls. In this part of analyses, detecting the trajectory groups is intended to 
confirm the theory of types of delinquents. 
D'Unger et al. (1998) suggest a two-stage procedure to select the optimal model. In the 
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first stage, I identify distinct groups of individual trajectories based on the result of latent 
growth models. Nagin and his colleagues developed a systematic procedure to analyze the 
delinquent trajectories (Nagin and Land, 1993; Nagin, 1999; Jones et al., 2001). Nagin (1999) 
and Jones et al. (2001) developed a summary of group-based models including statistical 
background (formulas and equations) and statistical software. They also developed a set of 
systematic procedures for analyzing the question of the number of groups and their 
covariates. The advantage of this approach is that it provides a formal basis for determining 
the number of groups that best Et the data and also provides an explicit metric, the posterior 
probability of group membership, for evaluating the precision of group assignments (Nagin, 
1999). Researchers can avoid the overfitting problem derived from the cutting-point 
approach by applying these model selection procedures. In addition, the software (i.e. PROC 
TRAJ) they developed provides coherent options not only for identifying the hidden 
trajectory groups, but also for incorporating both time-invariant and time-varying covariates 
in the analysis. Group-based models are based upon Poisson models, which are commonly 
used for modeling criminal events (Blumstein et al., 1986). Just like growth curve models, 
group-based models estimate developmental trajectories by regressing mean delinquency on 
time, although in group-based modeling, it is done via log-transformation of delinquency. 
Instead of modeling the variation by the slope variance as in growth curve models, 
group-based models model it by dividing the variation into finite number of groups. I present 
the model as following: 
Suppose P(N; 1,) is the Poisson model for an individual ;'s oSense at time f. N is number 
of offense during f and Xj is the average offending rate for ; or the mean and variance of this 
Poisson distribution. Then, they modeled Xz at time f as: 
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In (X%) = Yo + 8X( + pi timci, + p% time^,, + E; where X, is the related covariates (3) 
Suppose there are four groups in the model, Nagin and Land (1993) modeled the 
group-based model as: 
In M = (Yo+e. )+6Xf+Pi Time&+ Pz Time^, (4a) 
In (X\) = (Yo+f* )+8X,n-pi Tlme„+ Pz Time^, (4b) 
In M = (Yo+e, )+ÔX/+Pi Time„+ Pz Time^„ (4c) 
ln(^a) = (Yo+^ )+8X,4-Pi Time,(+ Pz Time^„ (4d) 
?t,=e^ / Ze^ y = a, b, c, d (5) 
All the trajectory parameters are estimated with maximum likelihood. The essential 
function of maximum likelihood is to choose estimates of the parameters for which the 
likelihood of observing the actual data, X, is maximized. There are three sets of parameters 
estimated in this model. First are the parameters of the trajectories. In equation 4a through 4d, 
researchers represent the four groups in this sample with four equations and force the same 
shape across groups (i.e. the same number of parameters across groups). Researchers can &ee 
the parameters to model different shapes for developmental trajectories for each group. The 
second set of parameters is the proportion of the populations in each group. Equation 5 shows 
how the parameters (%,s) at each point of support are estimated. Note that only three %/S are 
estimated, since %4=l-%r%z-%3. The third set of parameters is an individual's probability of 
membership in group y given his/her longitudinal pattern of behavior, 7,. It is denoted by 
(?(/!%)) where P(/|%) is from the following equation: 
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This set of parameters links individuals to trajectory groups. Researchers can use this 
information to assign individuals into a specific trajectory group based on the highest 
probability the individual is mapped on the groups. Jones et al. (2001) developed a 
S AS-based macro, PROC TRAJ, to estimate all three sets of parameters simultaneously. 
Final model selection requires a determination of the number of groups that best 
describes the data. D'Unger et al. (1998) recommended the Bayesian information criterion 
(BIC) as a basis for selecting the optimal group. This index rewards parsimony in model 
specification by imposing penalty functions on the log likelihood for increasing the number 
of model parameters to be estimated (Shaw et al., 2003). Thus, for two models with 
equivalent likelihoods, the model with fewer groups is preferred. 
After selecting the optimal group-based model, I present the profile and risk factor 
analyses for the trajectory groups. This analysis both verifies the validity of the models in 
previous run and answers the common/traj ectory-speciGc argument. As Muthèn (2004) 
indicated, if the theoretical predictors (i.e. risk factors) cannot predict the group membership, 
the results from mixture model (group-based model) cannot be trusted. Therefore, the profile 
and risk factor analyses are a confirmation of the results obtained with theory (Muthèn, 2003). 
In PROC TRAJ, Nagin (1999) provided an option to link group membership to risk factors. 
The statistical logic is similar to logistic regression (if only two groups) or multinomial 
logistic regression (if more than two groups). As I discussed earlier, for / groups, the 
group-based model estimates three sets of parameters: trajectory parameters (i.e. ^^, 
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and y? ), group probability (?%), and the posterior group membership probabilities of 
individuals in each group (p(/|Y,)). The risk factor analysis focuses on the group probability. 
Suppose x, denotes a vector of factors measuring theoretically important variables and (%,) 
denotes the probability of membership in group y given following a generalized logit 
function, then 
<7) 
j 
where the parameters of this logit model, 8/, captures the impact of the risk factors of 
interest, x, on probability of group membership. Without loss of generality, 8/ for the 
"contrast" group can be set equal to zero. Researchers interpret the coefficient estimates for 
the remaining groups as measuring the impact of covariates on group membership relative to 
the contrast group (Nagin, 1999; Jones et al., 2001). In this analysis the program estimates all 
three sets of parameters and the 8/S simultaneously. Therefore, the result of this generalized 
logit model has taken the uncertainty of group membership into account. Comparing with 
conventional statistical methods such as F and chi-square based tests, the risk analysis in the 
group-based model is a more appropriate tool. Using it, we can conduct multivariate analysis 
by putting various risk factors in the model. This can help us to eliminate redundant factors 
or control for confounding factors. 
The last set of analyses will investigate the dynamic relationships between delinquent 
trajectories and their covariates. This will answer the third research question regarding the 
influence of theoretical covariates on delinquent trajectories as well as clarify the timing 
argument mentioned above. Time-varying covariates have been added to the equation (3) to 
45 
investigate change in the dependent variable as a function of change in its covariates over 
time. I modeled three time-varying covariates as in the equation (3): affiliation with 
deviant peers, involved vigilant parenting, and harsh parenting. PROC TRAJ provides an 
option for putting time-varying covariates in the model. It also provides a figure option that is 
used to observe change in trajectories based upon the hypothetical values of the time-varying 
covariates. Researchers can calculate predicted delinquency at each time point and graph 
these points to obtain a clear picture of the impact of covariates. Through manipulation of 
different levels of covariates, researchers can detect the impact of a specific covariate or a 
combination of covariates on delinquency. The analysis provides a picture of how these 
time-varying covariates alter developmental trajectory within a group over time. 
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RESULTS: GROUP-BASED MODEL AND ITS RISK FACTORS 
Descriptive Analysis, Model Selection, and Profile Analysis 
Descriptive statistics 
Table 4-1 presents the descriptive statistics for boy's and girl's delinquency. For boys, the 
mean rate of offense is 0.67 at age 17; for girls it is 0.29. In both groups, prevalence of 
delinquency increases across time as we expect. By age 17, around 40% boys have engaged 
in one or more acts of delinquency, while only 20% girls have. A comparison with Western 
data sets, such as Cambridge (Nagin & Land, 1993), New Zealand (Fergussion et al., 2000), 
and Oregon (Wiesner & Capaldi, 2003), suggests the incidence and prevalence of boy's 
offending is low. Consistent with existing literature, girl's offense rates are lower than boys. 
Relative to Western samples, girl's offending rates are comparable to those from the New 
Zealand sample (MofBtt et al., 1996). Descriptive statistics for other variables in this study 
can be found in table 4-2. 
Table 4-1 Means and Prevalence of Delinquency 
Boys Girls 
Delinquency Prevalence , Means Prevalence Means 
Age 12 5.0% 0.053 2.7% 0.027 
Age 13 7.4% 0.088 4.9% 0.060 
Age 14 11.6% 0.206 6.7% 0.089 
Age 15 12.4% 0.216 7.6% 0.166 
Age 17 38.7% 0.677 21.7% 0.293 
Table 4-2 Descriptive Statistics for Research Variables 
Means 
Boys 
S.D. Minimum Maximum! Means 
Girls 
S.D. Minimum Maximum 
Early Risk Factors 
Parental Education 3.16 1.32 1.00 7.00 3.02 1.29 1.00 6.00 
Rejection 0.09 1.02 -0.93 6.75 -0.14 0.76 -0.93 2.94 
Schooling 1.90 1.09 -1.04 4.44 2.03 1.02 -1.17 4.56 
Deviant Peer 6.76 1.06 6.00 15.2 6.62 1.06 6.00 14.00 
Temperament 1.31 1.76 0.00 10.00 0.68 1.39 0.00 10.00 
Harsh Parenting 3.87 2.03 2.00 17.00 3.65 1.71 2.00 17.00 
Involved Vigilant 7.94 2.15 3.50 15.00 8.03 2.27 3.25 15.00 
Parenting 
Time-Averaged Factors 
Schooling 
Deviant Peer 
Harsh Parenting 
Involved Vigilant 
Parenting 
3.11 
8.11 
4.16 
7.49 
0.93 
3.19 
1.13 
1.33 
-0.73 
6.00 
2.46 
3.67 
4.97 
32.4 
10.00 
14.63 
3.27 
6.94 
4.03 
7.61 
0.84 
1.74 
0.83 
1.34 
-0.12 
6.00 
2.44 
3.25 
5.20 
23.35 
7.67 
11.63 
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Figure 4-1 Selected Trajectories of Delinquency 
Selected Trajectory of Delinquent Development 
Boys 
Wavel Wave2 Wave3 WaveS 
Time 
Selected Trajectories of Delinquent Development 
Girls 
c 0.8 
Wavel Wave2 Wave3 WaveS 
Time 
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Both boys and girls show an increasing trend towards delinquency as they get order. 
Figure 4-1 presents selected development trajectories (N=200) for boys and girls. Each line 
represents a development trajectory for a person. Although the mean rate of offending 
increases over time, in this selected sample, we observe variations in developmental 
trajectories. Here I used a latent growth curve model to represent these variations. Table 4-3 
presents the results of latent growth model for adolescent delinquency. I estimated the model 
using MPLUS 3.0, which provides an option for analyzing count data under a general SEM 
framework (Muthèn & Muth&n, 2003). Current version of MPLUS does not provide 
traditional model fit indices and only shows the AIC and BIC values for the fitted model; 
therefore, I present only relatively well-fit models. I ran two models in this analysis. First, I 
ran the model with a linear form only and then I added a quadratic term to the model. The 
model with the smallest BIC value was selected as the fit model. I did not try models with 
higher order forms since, for the time period of current study (age 12 to 17), it is reasonable 
to postulate there is no higher order form than a quadratic one for the developmental 
trajectories. 
Following the suggestion of Kass and Raftery (1995) and Raftery (1995), if the change in 
BIC between two models is greater than 6, there is strong evidence for the assumption of 
difference between the models. On this basis, we can see the quadratic model is a better fit 
than the linear model for both boys and girls. The mean trajectory for boys and girls shows 
that the rate increases as adolescents are older and girls have lower mean rate than boys. 
In the table, all the variance terms are significant. This means that the developmental 
trajectories for boy and girl's delinquency show variability around the predicted mean 
trajectory. This is a hint that we can apply group-based model here, since the data do show 
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variations that could be sorted into qualitatively different groups. Suppose the data show no 
significant variations in growth parameters, we would not have to do a group-based model, 
since the mean trajectory can represent the data well. Next section, I will present a 
group-based model for adolescent delinquency in this data set. 
Table 4-3 Unconditional Latent Growth Model of Delinquency 
Parameter Coefficients Variance 
Boys (N=476) Intercept -3.30** 0.95** 
BIC=2548.759+ Slope -0.34* 1.13** 
BIC=2489.901++ Quadratic 0.16** 0.05** 
Girls (N=447) Intercept -4.64** 2.77** 
BIC=1570.408+ Slope -0.22 2.55** 
BIC=1519.895++ Quadratic 0.16** 0.06** 
* p<0.05 
** pcO.Ol 
+ Slope only model 
++ Slope plus quadratic term model 
Group-based model for delinquent trajectories 
As mentioned above, I used PROC TRAJ to estimate the models. At the first stage, I 
fitted the same shape of trajectory across groups as the baseline model. Since the result from 
the latent growth analysis shows a model with quadratic term, I fitted delinquency as a 
quadratic form of time. Table 4-4 shows the results for this model selection process. Nagin 
and Land (1993) indicated the problem of comparing BICs between two models in 
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group-based modeling, since k-1 groups are not necessarily the nested model of k groups 
solution. Following the suggestion of Kass and Raftery (1995) and Raftery (1995), if the 
difference in the BIC between two models is greater than 6, there is strong evidence for the 
difference between two models. Therefore, for boys' model, we can easily see three-group 
model fits the data well. However, I cannot decide whether 2-group or 3-group model fits the 
data for girls. Based on Schwarz (1978) and Kass & Wasserman (1995), Nagin (1999) 
provided another statistic for selecting number of classes in a group-based model: 
P/ denotes the posterior probability that model is the correct model, where in general y is 
greater than 2. As shown in the table, the posterior probability of being the correct model for 
a 2-group model is greater than that for 3-group model. Therefore, I picked 2-group model 
for girls' delinquency. 
Table 4-4 Bayesian Information Criterion (BIC) for Model Selection for Delinquency 
^ exp(2?/Q - max) 
exp(#/Ç/ - .B/C max) 
(8) 
Boys Girls 
Group Number BIC P BIC P 
1 
2 
3 
4 
-1369.2237 
-1271.98711 
-1251.96984 
-1262.9187 
0 
0 
1 
0 
-898.52984 
-790.26405 
-792.02539 
-798.31407 
0 
0.85 
0.15 
0 
Bold means the selected model 
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In the second stage, I allowed the shape of the Gtted trajectory within each group to vary. 
That is, we can fît a different function of time on delinquency for each group. In this stage 
the model selection process is very time consuming. PROC TRAJ allows us to fit the cubic 
relationship between time and the outcomes at most. Therefore, we could have four choices 
of the shape for each group (i.e. flat line, linear, quadratic, and cubic). For a three-group 
model, there are 3* possibilities to try. The strategy I used was to fit the model as 
parsimoniously as possible. If the linear form can fit the data as well as the quadratic form (in 
terms of BIC), then I would choose the linear form. 
Table 4-5 presents the final model. For boys, one flat line and two curved lines are 
presented. The intercept of the flat line is not significant indicating that this group has zero 
mean delinquency over time. The intercept, slope, and quadratic terms of the two curved 
lines are all significant. Figure 4-2 presents the predicted mean of delinquency for each group 
over time. We can observe in the figure, around 34 percent of boys in this sample show no 
delinquency over 6ve years, so I named the group as 'never'. We have two offending groups. 
56 percent of boys have low delinquency before age 15, but have a jump after that. This 
corresponds to the late starters in Patterson's theory, so I name them as 'late starters'. Around 
10 percent of boys start to increase their delinquency after age 13. This group corresponds to 
the 'early starters' in Patterson's theory. Interestingly enough, both Patterson and MofBtt 
predict that early starters are around 5 to 10 percent in the male population. Here we see the 
correspondence between the data and the theory. 
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Table 4-5 Estimated Parameters in Group-Based Model for Delinquency 
(Estimated Group Proportions in Parenthesis) 
Boys (N=476) Parameter Coefficients Standard Error 
Never (34.13%) Intercept -13.40 892.82 
Late starter (55.73%) Intercept 13.07* 6.17 
Slope -25.51** 8.37 
Quadratic 10.44** 2.80 
Early starter (10.14%) Intercept -36.00** 9.12 
Slope 46.29** 12.11 
Quadratic -14.32** 3.98 
Girls (N=447) 
Never (91.76%) Intercept -10.37** 1.08 
Linear 5.06** 0.67 
Early starter (8.24%) Intercept -50.79** 12.14 
Slope 64.57** 16.03 
Quadratic -20.28** 5.24 
* p<.05 
** pcO.Ol 
Table 4-5 also shows the estimated parameters of trajectories for girls. We can see in 
figure 4-2, over 90 percent of girls are in the low-increase group. Although we observe a 
linear trend over time, the highest mean delinquency is low and although significant the 
increase rate is nearly flat. Therefore, I still name it the 'never' group. The second group for 
girls shows similar mean trajectory as the early starters in the boy sample, although we see a 
little bend in the last wave. The second group represents 8 percent of this girl sample. I still 
name it as 'early starters' group. 
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Figure 4-2 Trajectory Groups of Delinquency for Boys and Girls 
12 13 14 15 16 17 
-4-Never: Boys -#HLate starters: Boys 
Early starters: Boys Never: Girls 
-4^ Early starters: Girls 
Group-based models also provide the estimates of the posterior probabilities for 
individuals on each trajectory group. The program creates a group variable and assigns 
individuals to a given group based on the highest probability a individual mapped on it. Table 
4-6 shows the mean probabilities within each group. The numbers on the diagonals represent 
the mean probabilities of individuals who are assigned to that group. Nagin (2004) suggested 
that if the mean probabilities on the diagonals are over .70, the model has good classification. 
Thus, in my analysis, although the diagonal of the first group in the boy's sample shows 
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slightly below .70, all other probabilities perform well. Therefore, the classification for both 
models is still good. 
Table 4-6 Mean Probabilities for Group Membership: Delinquency 
Boys Never Late starters Early starters 
Never 0.6826 0.2941 0.0233 
Late starters 0.0000 0.9351 0.0649 
Early starters 0.0000 0.0821 0.9179 
Girls Never Early starters 
Never 0.9837 0.0163 
Early starters 0.1146 0.8854 
~ 
In sum, the group-based model presents a good classification for delinquent trajectories 
of adolescents over 5 years. The result surprises me since for boys the groups are just like 
what Patterson and MofBtt predicted. Current data show fewer groups than all the studies in 
Western countries. The size of 'early starters' is larger than either what theory or the results 
from previous studies would predict. This could be because most of my delinquency 
measures are minor non-criminal offense, while previous studies used criminal offenses. The 
'late starters' group consists of over half of the boys in the sample. MofRtt (1997) indicated 
that the late starters can be treated as 'normal' during mid-adolescence period, since they are 
commonly seen and almost every adolescent could commit some level of delinquency. From 
this perspective the size of 'late starters' group shown here appears reasonable. 
The girls show only two types of delinquency trajectories. In figure 4-2, the level of 
delinquency of 'early starters' in the girl sample is quite similar to that in the boy sample and 
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so is the size of the girl sample. The size of 'early starters' in the boy and girl samples 
reflects MofBtt's 'small portion in population' argument. Although Silverthom & Frick (1999) 
argued that there is no chronic group for girls, this analysis does find the existence of such a 
group. However, due to the limited time period and minor measure of delinquency in the 
current study, the result should be interpreted with caution. Still, by mid-adolescence, I 
observed a high-rate offending group for girls in the Taiwanese sample. 
Although I presented several statistical criteria to demonstrate the validity of current 
groups, the classification still needs to be verified by the theoretical arguments. In the next 
two sections, I will present verification for the groups from Patterson and MofRtt's theories. 
First, I will profile each group on several theoretically significant variables. Here, I will use 
the assigned group variable to do the profile analysis. Second, I will present risk factor 
analysis using the option in Proc TRAJ. The advantage of this procedure is that it can be used 
to estimate the parameters by taking into account uncertainty in membership. 
Profile for the delinquent trajectory groups 
In the profile analysis, I used the group membership based on assigning an individual to a 
specific group with the largest posterior probability that individual is mapped onto the group. 
Table 4-7 presents the mean delinquency over six years. In figure 4-2, we can see the 
developmental trajectory for each group shows a similar trend. 
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Table 4-7 Delinquent Behaviors across Time by Trajectory Groups 
Boys Girls 
Never Late starter Early starter Never Early starter 
Delinquency 
Age 12 0.0000 0.1068 0.0938 0.0218 0.0882 
Age 13 0.0000 0.1262 0.5000 0.0339 0.3824 
Age 14 0.0000 0.1796 1.9062 0.0363 0.7353 
Age 15 0.0000 0.2136 1.8438 0.0315 1.7941 
Age 17 0.0000 1.2136 2.2500 0.1816 1.6471 
Table 4-8 Percentage of Having Different Types of Delinquency in Trajectory Group for 
Boys 
Type of Delinquency Late starter Early starter 
At Age 17 
Running away 5.8% 25.0% 
Skipping school 71.8% 46.9% 
Stealing 4.9% 21.9% 
Beating up on someone or 15.5% 37.5% 
fought someone 
Speeding motorcycles 5.3% 28.1% 
MofBtt (1997) predicted that different types of delinquents would commit different types 
of delinquency with differing etiologies. Table 4-8 shows the distribution of types of 
delinquency in two offending groups at the latest wave (the time with the highest offending 
rate). MofBtt predicted that 'adolescence-limited offenders (the late starters here) should 
engage in proportionately more crime that symbolize adult privilege or that demonstrate 
autonomy from parental control: vandalism, public order offenses, status crimes such as 
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running away and theft' (1997: 40). However, in the table we do not find full support for this 
prediction. The late starters do not show higher rates of stealing, running away, and speeding 
motorcycles (which is not permitted by law at this period of time). However, we do End high 
rate of skipping school (or class) in this group. For life course persistent offenders (early 
starters here), MofBtt predicted that they should have a wider variety of offenses including 
offending by lone offenders and victim-oriented offenses. We do find this pattern for our 
early starter group. They show a high rate in the five delinquent measures and a high rate in 
victim-oriented offenses (beating others). The current data partially support Moffltt's 
prediction. 
Table 4-9 presents means of several theoretically relevant variables for trajectory groups. 
Because of the uncertainty of membership, the result from a traditional test like ANOVA 
should not be trusted. Therefore, I only present the means (or percentages) in the table. The 
tests of variables for distinguishing group membership will be shown in the next section. 
Here, I present two sets of variables. The first set of variables is measured at the first wave of 
data collection (age 13). The second set of variables is created by averaging the variables 
across waves. The initial level of theoretically important variables answers the question of 
how early risk factors associated with delinquent trajectory groups distinguishing among 
groups, while the time-averaging variables show us the cross-time effect of these factors on 
group membership. 
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Table 4-9 Descriptive Statistics by Trajectory Groups 
Variables 
Never 
Boys 
Late starter Early starter 
Girls 
Never Early 
starter 
Early variables 
Divorce 1.7% 6.1% 4.3% 2.2% 8.0% 
Parental education 3.20 3.13 3.10 3.01 3.19 
School performance 2.39 2.09 2.17 2.28 1.76 
Deviant peer 6.53 6.89 7.58 6.57 7.17 
Harsh parenting 3.78 3.89 4.24 3.56 4.71 
Involved vigilant 8.29 7.59 7.58 8.13 6.88 
parenting 
Temperament 0.97 1.53 2.28 0.64 1.18 
Peer rejection -0.02 0.21 0.23 -0.16 0.16 
Averaging across waves 
Divorce 2.1% 6.8% 3.1% 3.9% 5.9% 
School performance 3.32 2.94 2.74 3.32 2.60 
Deviant peer 7.54 8.49 9.94 6.84 8.09 
Harsh parenting 5.96 6.56 7.54 3.99 4.40 
Involved vigilant 13.94 12.48 12.13 7.69 6.66 
parenting 
The profile for the initial level of variables shows some correspondence to the theoretical 
arguments for delinquent groups. For boys, we can see early starters have high score on 
deviant peer, harsh parenting, temperament, and peer rejection. The same situation can be 
found in the girl sample in which every negative aspect of the initial variables is higher in the 
early starter group than in the never group. Corresponding to Patterson's coercive theory and 
MofBtt's neuropsychological functioning argument, early starters express higher 
temperament problems at age 13, experience higher harsh parenting, and less positive 
parenting practices. Compared to the never group, they show a higher rate of experiencing 
parental divorce. They also experience high level of peer rejection and a low level of 
academic performance as shown in Patterson's theory when these kids enter middle school. 
The high level of affiliation with deviant peers also corresponds to Patterson and MofBtt's 
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argument that early starters would be inclined to associate with deviant peers due to their 
delinquency and peer rejection. 
The late starters in the boy's sample have the highest rate for divorced family among the 
three trajectory groups and have levels of parental education similar to the early starters. This 
shows that like early starters, they came from adverse family circumstances. However, this 
group experienced a similar level of positive parenting and peer rejection. They have less 
experience of harsh parenting, and they afGliate with fewer deviant peers than early starters 
at this early period. Also, as predicted by MofBtt, late starters show a lower level of 
temperament problems than do early starters. These may be the reasons why they do not have 
high levels of delinquency in late childhood. 
We now move to time-averaged variables. The results are similar to those above. Early 
starters in the girl's sample have higher scores (or percentage) in various adverse variables 
than their never counterparts. For boys, early starters still experience a high level of 
time-averaged harsh parenting and deviant peers. However, late starters reported higher rates 
of parental divorce. Finally, late and early starters have similar levels of school performance 
and involved vigilant parenting. In general, we barely see a distinction between late and early 
starters in these time-averaged variables. This corresponds to theories of types of delinquents 
that during the age range of current data (early to mid-adolescence), it is hard to distinguish 
early and late starters via these theoretical variables. As MofRtt indicated, the outburst of 
offending in this period is inevitable for late starters and they would mix with early starters. 
This may be why the time-averaged variables do not prove to be as powerful discriminators 
as are early variables for early and late starters. Of course, we should note that this 
comparison is based solely on the mean level of these time-averaged variables. We do not 
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know how these variables would distinguish groups in a multivariate analysis. 
In sum, the descriptive results and profile analysis partially supports theoretical 
predictions of types of delinquents. Although I identify a fairly clear trajectory for late and 
early starters, when profiles of offending types are examined, the results fit better for early 
starters than late starters. The results of early profile variables support what Patterson and 
MofBtt argue, while the time-averaged variables do not show very clear patterns for 
distinguishing between late and early starters. 
The results seem promising, but still need further scrutiny using models that take better 
account of the uncertainty of group membership. In the next section I will add these variables 
to the group-based models and see if theoretically important variables distinguish between 
offending groups. 
Risk Factor Analysis 
Table 4-10 Multinomial Logistic Regression for Group Membership of Boys 
(Baseline is the First Group; Multinomial Logistic Coefficients Presented in the Table, Standard Errors in Parenthesis) 
Model 1 Model 2 Model 3 
Early Late Early Late Early Late 
Starter Starter Starter Starter Starter Starter 
Early risk factors 
Divorce -13.67(773.1) 1.94(2.43) 11.90(223.6) 9.72(223.60) 
Parental education 0.09 (0.26) -0.10(0.16) 0.06 (0.32) -0.05 (0.28) 
Rejection 0.35 (0.31) 0.35 (0.24) 0.82(0.51) 0.80 (0.50) 
Schooling -0.11 (0.34) 0.16(0.24) 0.17(0.46) 0.53 (0.43) 
Deviant peer 1.63** (0.41) 0.74**(0.37) 1.59**(0.42) 0.82**(0.35) 2.77**(0.93) 1.94**(0.91) 
Temperament 0.49** (0.22) 0.38* (0.21) 0.39* (0.23) 0.29 (0.20) 4.34* (2.53) 4.21 (2.52) 
Harsh parenting 0.30 (0.24) 0.24 (0.22) 0.27 (0.32) 0.20 (0.29) 3.67* (1.96) 3.72* (1.96) 
Involved vigilant -0.24 (0.25) -0.41**(0.19) -0.07 (0.26) -0.31* (0.19) -1.06**(0.52) -1.17**(0.51) 
parenting 
T x Harsh 2.19(1.40) 2.35 (1.40) 
T x Involved -0.64* (0.34) -0.76**(0.35) 
Time-averaged factors 
Divorce 1.70(1.58) 1.10(1.54) 1.89(1.59) 1.12(1.55) 
Schooling -0.30 (0.33) -0.00 (0.28) -0.37 (0.33) 0.00 (0.28) 
Deviant peer 3.02** (0.78) 2.88**(0.77) 3.04**(0.79) 2.90**(0.79) 3.35**(090) 3.21 **(0.90) 
Temperament 0.34** (0.15) 0.13(0.14) 0.28* (0.16) 0.12(0.16) 0.33**(0.17) 0.06(0.16) 
Harsh parenting 0.63** (0.29) 0.42 (0.27) 0.59* (0.31) 0.39 (0.29) 0.74**(0.32) 0.48 (0.30) 
Involved vigilant -0.59**(0.22) -0.17(0.17) -0.50**(0.24) -0.16 (0.18) -0.62**(0.25) -0.21 (0.18) 
parenting 
T x Harsh -0.02 (0.16) 0.11 (0.16) 
T x Involved 0.02(0.14) -0.15 (0.12) 
* p<0.05 (one-tail) 
** p<0.05 (two-tail) 
Table 4-11 Multinomial Logistic Regression for Group Membership of Girls 
(Baseline is the First Group; Logistic CoefBcients Presented in the Table, Standard Errors in Parenthesis) 
Model 1 
Early Starters 
Model 2 Model 3 
Early risk factors 
Divorce 1.39(0.99) 1.31 (1.04) 
Parental education 0.28 (0.21) 0.28 (0.21) 
Rejection -0.16(0.31) -0.17(0.31) 
Schooling -0.54**(0.26) -0.53 (0.26) 
Deviant peer 0.83**(0.21) 0.78**(0.21) 0.78**(0.21) 
Temperament 0.16(0.13) 0.04(0.16) 0.09 (0.25) 
Harsh parenting 0.23* (0.12) 0.23 (0.14) 0.24(0.14) 
Involved vigilant -0.57**(0.15) -0.58**(0.17) -0.58**(0.18) 
parenting 
T x Harsh -0.04 (0.09) 
T x Involved 0.03 (0.12) 
Time-averaged factors 
Divorce 0.17(0.89) 0.23 (0.89) 
Schooling -0.53* (0.27) -0.57* (0.31) 
Deviant peer 0.80**(0.29) 0.55**(0.23) 0.50* (0.29) 
Temperament 0.15 (0.14) 0.07(0.14) 0.02 (0.22) 
Harsh parenting 0.29 (0.23) 0.30 (0.22) 0.35 (0.23) 
Involved vigilant -0.51 **(0.17) -0.42**(0.17) -0.39**(0.19) 
parenting 
T x Harsh -0.07(0.12) 
T x Involved -0.09(0.15) 
* p<0.05 (one-tail) 
** p<0.05 (two-tail) 
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Table 4-10 and Table 4-11 present the risk factor analysis for the boy's and girl's 
trajectory groups using the never group as the baseline model. I presented three models in the 
tables. The upper panel is the risk factors at age 13 and lower panel uses the time-averaged 
variables. I put four risk factors in model 1 : deviant peers, temperament, harsh parenting, and 
vigilant parenting. I chose these factors because they are key for the theory of types of 
delinquents. Next, I put several possible confounding variables in model 2 and then I added 
the interaction terms of parenting and temperament in model 3 to test MofGtt's adverse 
theory and Patterson's coercive theory. Recall that MofGtt proposed that early temperament 
problems and family adversity (such as ineffective parenting, divorce, and low SES) would 
predict membership of early starters and affiliation with deviant peers would predict 
membership of late starters. Patterson and his colleagues stated that difficult kids, ineffective 
parenting, and early rejection experiences predicted membership of early starters. Therefore, 
I used one-tail and two-tail signiGcance at .05 in the table. One-tail signiGcance is 
appropriate because the direction of the risk factors on membership is speciGed in both 
theory and previous studies. 
For boy's early risk factors in model 1 we can see affiliation with deviant peers and 
temperament distinguish early starters and the never group, while affiliation with deviant 
peers, temperament, and involved vigilant parenting differentiate late starters Gom the never 
group. After adding the confounding variables in model 2, these factors remain signiGcant 
(one-tail at .05), except for temperament in late starters model. This shows that those who 
associate with more deviant peers and who have higher temperament problems have a higher 
chance of being in early starters group than in the never group. After controlling for the 
confounding factors, temperament is no longer signiGcant for distinguishing late starters 
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from the never group. This corresponds to what MofBtt predicted. Early starters are 
influenced by personal deficit of neuropsychological functioning, while other factors 
influence late starters more. Therefore, temperament is insignificant in the late starter model. 
Affiliation with deviant peers is more likely in the late starters group than the never group, 
while adolescents experiencing more involved vigilant parenting tend to be late starters. 
I then added interaction terms combining parenting and temperament problems to model 
3. To avoid multicollinearity, I centered temperament and parenting measures. The 
interaction term for involved vigilant parenting and temperament is significant for both early 
and late starters. The negative coefficients indicate that involved vigilant parenting has 
greater effect for kids with a high level of temperament problems. Therefore, when parents 
exert high level of involved vigilant parenting with their difficult child, the adolescent is less 
likely to be either in the early or late starter groups. The main effects in the model 3 do not 
change their directions; however, we do observe that after adding interaction terms harsh (for 
early and late starters) and involved vigilant (for early starters) parenting becomes 
significant. 
The lower panel in table 4-10 presents the results using time-averaged risk factors (except 
temperament problems measured only at the initial stage). Like the work of Wiesner and 
Sibereisen (2003), I used time-averaged factors in order to capture the time effect of risk 
factors. The logic is that the effect of a risk factor at the initial time may have different 
associations with distinct trajectory groups when compared to those that reflect the averaged 
level throughout the entire study period (the time-averaged risk factors). Although it is a 
rough way to capture the change of risk factors over time, under multinomial logistic model 
it seems the only way to do it. In the next section I present a more sophisticated way to study 
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the dynamic relationships between risk factors and the delinquent trajectories over time. 
First, we focus on late starters. Interestingly, only affiliation with deviant peers 
distinguishes late starters &om the never group. This shows that mean deviant peers across 
time have a stronger effect than other risk factors. Moffltt's mimic theory for late starters 
addresses the importance of deviant peers in the etiology of delinquency. The results shown 
here correspond to her argument. 
The results for early starters are also interesting. The risk factors in model 1 remain 
signiGcant when adding confounding variables in the model. Therefore, we can see although 
the time 1 temperament measure still has significant effects when competing with other risk 
factors, it is not the only factor making a difference. In model 2, we can see afBliation with 
deviant peers, harsh and involved vigilant parenting significantly distinguish early starters 
from the never group. This result provides some evidence against self-control theory and 
suggests that temperament differences at early stages do not solely determine adolescent 
delinquent trajectories. Parents still can influence their children by parenting practices and by 
keeping them from engaging with deviant peers throughout adolescence. 
Although theories of types of delinquents do not predict the interaction between early 
temperament and parenting practice over time, I still put the interaction terms in the model 3. 
We do not see any signiGcant interaction in model 3. Temperament problems at the early 
stage do not interact with time-averaged parenting measures. It may indicate that there is no 
child effect on parenting practice when predicting group membership, but it may also be 
because the time-averaged measures do not reflect the change of the risk factors. Therefore, 
we do not see the dynamic process between child's temperament and parenting. 
I now turn to the results for girls. Since there are only two groups for girl's delinquent 
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trajectories, the model is just like logistic regression with a binary outcome. Table 4-11 
presents logistic coefBcients in the table. The upper panel shows the results of early risk 
factors. Temperament does not distinguish early starters from the never group for girls. When 
adding confounding factors in the model, school performance, affiliation with deviant peers, 
and involved vigilant parenting significantly predict membership and they are all in the 
predicted direction. However, when adding the interaction term of temperament and 
parenting, we do not find any significant effect and school performance is not significant in 
the last model. In the time-averaged factor model, we can see that school performance, 
affiliation with deviant peers, and involved vigilant parenting still significantly distinguish 
early starters from the never group among girls. We still do not see any signiGcant interaction 
between temperament and parenting. Theories of types of delinquents do not accurately 
predict results for girls; therefore, the current results provide empirical Gndings for the risk 
factor analysis in girl sample. 
The difference between boys and girls is that school performance distinguishes the 
membership for girls, but not for boys. From social control theory (Hirshi, 1969), bonding to 
a prosocial organization like school is a protective factor than keeps adolescents G-om 
delinquency. However, the current suggests that school's social bonding properties influence 
girls more than boys. We can see the same trend in the proGle analysis. Mean level of school 
performance does not show a clear difference among boy's trajectory groups, but it does for 
girl's trajectory groups. For boys, it seems that the results support the importance of 
parenting practice and social learning theory. Among groups, we can see the effect of positive 
parenting and affiliation with deviant peers. 
Risk factor analysis focuses on predicting group memberships. Although I used 
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time-averaged risk factors for capturing the change of the risk factors over time, it is still not 
clear how these theoretically important variables influence the developmental trajectory 
groups of delinquents in a dynamic way across time. In the next section, I present the 
influence of three time-varying risk factors on the trajectory groups. It will help us 
understand more about how the covariates influence developmental trajectories of adolescent 
delinquency across time. 
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RESULTS: DYNAMIC RELATIONSHIPS BETWEEN DELINQUENCY AND ITS 
COVARIATES 
In this section, I try to answer the timing issue presented in theories of types of 
delinquents. MofBtt and Patterson made different arguments about the influence of covariates 
of delinquency for different offending groups. To test which one is supported by empirical 
evidence, I present the analyses that explain the dynamic relationships between covariates 
and delinquent trajectories within a group. Nagin (2004) called it "time-varying covariate 
analysis". As shown in figure 2-3, in this approach the time-varying covariates account for 
the observed developmental patterns in the research variable. From the results, we can 
understand how trajectories within a group changes as the covariates change over time. 
As I discussed above, time-varying covariate analysis in group-based models estimates 
the contribution of covariates to delinquency within each trajectory group. First, researchers 
predict delinquency at each time point using equation (3) and taking the effects of covariates 
into account over time. Second, in order to present the effect of covariates, researchers can 
put hypothetical values of the covariates in the equation and thus gain the predicted value of 
delinquency at each time point. We can see the developmental patterns of delinquency by 
graphing these predicted values over time. Using different hypothetical values of the 
covariates, we can obtain different predicted delinquent trajectories. When graphing all the 
delinquent trajectories together, we can see the contribution of the covariates. If we find the 
contribution of covariates works differently in different time point, we can demonstrate the 
timing argument in theories of types of delinquency. 
Table 4-12 Time-varying Analyses for Boys' Delinquency Trajectories (Standard Errors in Parenthesis) 
Model 1 Model 2 Model 3 Model 4 
Early Late Early Late Early Late Early Late 
Starters Starters Starters Starter Starters Starters Starters Starters 
Intercept -28.15* 37.36** -28.87* 22.24* -19.15 32.97** -17.30 43.57** 
(13.32) (11.85) (12.75) (10.76) (12.07) (12.43) (14.06) (12.79) 
Slope 36.34* -58.45** 36.69* -38.44** 25.01 -49.27** 21.99 -65.51** 
(17.48)* (15.74) (16.67) (14.20) (15.70) (16.37) (18.38) (16.97) 
Quadratic -11.33* 21.24** -11.30* 14.71** -7.37 18.21** -6.53 23 66** 
(15.68) (5.16) (5.41) (4.64) (5.10) (5.35) (5.99) (5.57) 
Deviant 0.04* 0.06** 0.05* 0.06** 
Peer (0.02) (0.01) (0.02) (0.01) 
Involved -0.12** -0.32** -0.17** -0.26** 
Vigilant (0.05) (0.06) (0.06) (0.05) 
Parenting 
Harsh 0.11* 0.14** 0.18** 0.14** 
Parenting (0.05) (0.39) (0.07) (0.03) 
* p<0.05 
** pcO.Ol 
Table 4-13 Time-varying Analyses for Girls' Delinquency Trajectories (Standard Errors in Parenthesis) 
Model 1 
Intercept -13.00 
(9.69) 
Slope 11.28 
(12.77) 
Quadratic -2.40 
(4.16) 
Deviant Peer 0.06** 
(0.01) 
Involved Vigilant 
Parenting 
Harsh Parenting 
Early Starters 
Model 2 Model 3 Model 4 
-56.64** -52.48** -72.86** 
(13.86) (14.32) (16.83) 
71.69** 66.68** 92.74** 
(18.13) (18.88) (22.32) 
-22.61** -21.08** -29.50** 
(5.90) (6.20) (7.30) 
-0.03 
(0.04) 
0.06 0.08 
(0.05) (0.05) 
0.13* 0.15* 
(0.06) (0.06) 
* p<0.05 
** pcO.Ol 
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Since I only had measures of time-varying covariates at four time points, I re-ran the 
unconditional group-based models for boys and girls before performing the time-varying 
analysis. The results (not shown here) were nearly identical in terms of number of groups, 
shapes of trajectories, and size of the groups. Therefore, I had confidence in the merit of the 
following analyses and I added the time-varying covariates to the model. Table 4-12 and 4-13 
present the results. I ran four models in this analysis. First, I ran three models with only one 
covariate at a time. Then, I ran the fourth model with three covariates in the same model. 
Table 4-12 shows the results for boys. Since there is no use in predicting the trajectory of 
the never group, I only present early and late starters in the models. Models 1 through 3 show 
that all the covariates significantly predict the developmental trajectories of delinquency. We 
can observe in Model 3 after adding time-varying harsh parenting, that the time effects 
become non-significant. This shows that negative parenting has a significantly strong effect 
in predicting the developmental trajectory for early starters over the time effect. This means 
the trajectory cannot be attributed only to time. In Model 4 after adding all the covariates, we 
still see that each covariate has significant effect on predicting the developmental trajectory 
and they operate in the predicted direction. That is, the positive coefficients would increase 
the predicted mean of delinquency, while the negative coefficients decrease it. Table 4-13 
presents findings for girls. Again, I only present early starters in the models. In the first three 
models, affiliation of deviant peers and harsh parenting has a significant impact on the 
trajectory of delinquency, while we observe involved vigilant parenting does not. When 
adding all the covariates in the fourth model, only harsh parenting has a significant influence 
on the trajectory of early starters. Harsh parenting seems to be the most important factor for 
predicting the delinquent trajectory for girls. 
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The meaning of the time-varying covariates is not very clear when we just view the 
coefficients in the tables. PROC TRAJ provides a figure that researchers can use to plot the 
predicted mean trajectory of the outcome variable under different hypothetical levels of 
covariates. To do so, I took three levels for each covariate: one standard deviation below 
mean, at mean, and one standard deviation above mean. I then ran Model 4 with various 
settings of levels of covariates as presented in Table 4-14 and 4-15. Here, I present two sets 
of these analyses. The univariate analyses show the effects of single covariate on the 
trajectory after controlling for other covariates. The settings shown in Table 4-14 are to see if 
the timing of the exposure to the high level of the covariate makes different in level of 
delinquency. 
The bivariate analyses present the effects of two covariates on the trajectory after 
controlling for other covariates. This is important, since we can see the change in the 
trajectory when kids move in-and-out of the "high" level of these three covariates. The 
bivariate analysis has many possible settings for the change of the covariates. I did not 
present all the possibilities, since it would be overwhelming. Instead, I presented some 
theoretically interesting patterns of change in Table 4-15. For the effect of affiliation with 
deviant peers and the two parenting measures, I focused on the effect of parenting in the 
presence of high exposure to deviant peers in Models 1 and 2. Next, I investigated the effects 
of change in parenting accompanying the change in the deviant peers on the delinquent 
trajectory. Models 3 and 4 are early exposure models. They indicate what effect positive 
parenting may be expected to have when adolescents are exposed to high deviant peers at an 
early age. Models 5 and 6 are late exposure models. They show the effect of positive 
parenting that when adolescents are exposed to high deviant peers at a later age. 
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To assess the effect of the two parenting measures, I focused upon the movement 
in-and-out of positive and negative parenting. Models 1 through 3 show the effect of the two 
parenting measures when both are at the same level over time. Models 4 and 5 test to what 
extent the delinquency would change if parents exert one of the parenting measures less at 
the later stage. Models 6 and 7 investigate to what extent the delinquency would change if 
parents exerted one of the parenting measures less at the early stage. For boys, I present the 
analyses for all three covariates. For girls, since only harsh parenting significantly predicts 
the delinquent trajectory, I only present the analyses for harsh parenting and no bivariate 
analysis is presented. 
The Effect of Affiliation with Deviant Peers on Trajectory Change 
Figure 4-3 presents the univariate analyses of affiliation with deviant peers for late and 
early starter boys. The positive relationship between affiliation with deviant peers and 
delinquency can be seen in the figure. When boys are exposed to high level (1 SD above), we 
can observe a jump in their level of delinquency compared to those with a low level of 
affiliation with deviant peers (1 SD below). Using baseline as a comparison, Model 1 shows 
when boys are exposed to low deviant peers, their delinquency shows similar levels to the 
baseline model in the first three waves. However, we can see the trajectory of Model 1 show 
big difference in the last time point. Compared to Models 3 through 5, the big jump happens 
in the last wave (age 17). That is, the difference among different groups is bigger at age 17 
than in the previous waves. This finding supports what MofBtt (1997) argued. Affiliation 
with deviant peers in mid-adolescence is the important factor in the etiology of delinquency 
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for late starters. The significance of the wave of affiliation with deviant peers also supports 
MofBtt's theory that social mimicry happens for late starters when they enter into 
mid-adolescence. 
Figure 4-3 Univariate Analysis in Time-Varying Model: Affiliation with Deviant Peers (Boy) 
Late Starters: Affiladonwith Deviant Peers 
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15 Age 
Model 1: All low 
Model 4: Hi#@14 ' Model 3: Woh®15 
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9 0.8 
13 14 
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15 
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16 17 
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Table 4-14 The Settings of Time-Varying Variables for Predicting Developmental Trajectories: Univariate Analysis 
Affiliation with Deviant Peers Involved Vigilant Parenting Harsh Parenting 
Age 13 Age 14 Agel5 Age 17 Age 13 Age 14 Agel5 Age 17 Age 13 Age 14 Agel5 Age 17 
Baseline M M M M M M M M M M M M 
Effect of Deviant Peers 
Model 1 -1 SD -1 SD -1 SD -1 SD M M M M M M M M 
Model 2 -1 SD -1 SD -1 SD +1 SD M M M M M M M M 
Models -1 SD -1 SD +1 SD +1 SD M M M M M M M M 
Model 4 -1 SD +1 SD +1 SD +1 SD M M M M M M M M 
Model 5 +1 SD +1 SD +1 SD +1 SD M M M M M M M M 
EAect of Involved Vigilant Parenting 
Model 1 M M M M -1 SD -1 SD -1 SD -1 SD M M M M 
Model 2 M M M M -1 SD -1 SD -1 SD +1 SD M M M M 
Model 3 M M M M -1 SD -1 SD +1 SD +1 SD M M M M 
Model 4 M M M M -1 SD +1 SD +1 SD +1 SD M M M M 
Model 5 M M M M +1 SD +1 SD +1 SD +1 SD M M M M 
Effect of Harsh Parenting 
Model 1 M M M M M M M M -1 SD -1 SD -1 SD -1 SD 
Model 2 M M M M M M M M -1 SD -1 SD -1 SD +1 SD 
Model 3 M M M M M M M M -1 SD -1 SD +1 SD +1 SD 
Model 4 M M M M M M M M -1 SD +1 SD +1 SD +1 SD 
Model 5 M M M M M M M M +1 SD +1 SD +1 SD +1 SD 
M: The covariate at mean level 
-1 SD: The covariate at one standard deviation below the mean 
+ 1 SD: The covariate at one standard deviation above the mean 
Table 4-15 The Settings of Time-Varying Variables for Predicting Developmental Trajectories: Bivariate Analysis 
Affiliation with Deviant Peers Involved Vigilant Parenting Harsh Parenting 
Age 13 Age 14 Agel5 Age 17 Age 13 Age 14 Age 15 Age 17 Age 13 Age 14 Age 15 Age 17 
Baseline M M M M M M M M M M M M 
Effect of Affiliation with Deviant Peers and Involved Vigilant Parenting 
Model 1 +1 SD +1 SD +1 SD +1 SD -1 SD -1 SD -1 SD -1 SD M M M M 
Model 2 +1 SD +1 SD +1 SD +1 SD +1 SD +1 SD +1 SD +1 SD M M M M 
Model 3 -1 SD + 1 SD +1 SD +1 SD -1 SD -1 SD -1 SD -1 SD M M M M 
Model 4 -1 SD +1 SD +1 SD +1 SD -1 SD +1 SD +1 SD +1 SD M M M M 
Model 5 -1 SD -1 SD +1 SD +1 SD -1 SD -1 SD -1 SD -1 SD M M M M 
Model 6 -1 SD -1 SD +1 SD +1 SD -1 SD -1 SD +1 SD +1 SD M M M M 
Effect of Affiliation with Deviant Peers and Harsh Parenting 
Model 1 +1 SD +1 SD +1 SD +1 SD M M M M -1 SD -1 SD -1 SD -1 SD 
Model 2 +1 SD +1 SD +1 SD +1 SD M M M M +1 SD +1 SD +1 SD +1 SD 
Model 3 -1 SD +1 SD +1 SD +1 SD M M M M -1 SD -1 SD -1 SD -1 SD 
Model 4 -1 SD +1 SD +1 SD +1 SD M M M M -1 SD +1 SD +1 SD +1 SD 
Model 5 -1 SD -1 SD +1 SD +1 SD M M M M -1 SD -1 SD -1 SD -1 SD 
Model 6 -1 SD -1 SD +1 SD +1 SD M M M M -1 SD -1 SD +1 SD +1 SD 
Effect of Involved Vigilant Parenting and Harsh Parenting 
Model 1 M M M M -1 SD -1 SD -1 SD -1 SD -1 SD -1 SD -1 SD -1 SD 
Model 2 M M M M -1 SD -1 SD -1 SD -1 SD +1 SD +1 SD +1 SD +1 SD 
Model 3 M M M M +1 SD +1 SD +1 SD +1 SD +1 SD +1 SD + 1 SD +1 SD 
Model 4 M M M M +1 SD +1 SD -1 SD -1 SD +1 SD +1 SD +1 SD +1 SD 
Model 5 M M M M +1 SD +1 SD +1 SD +1 SD +1 SD +1 SD -1 SD -1 SD 
Model 6 M M M M -1 SD -1 SD +1 SD +1 SD +1 SD +1 SD +1 SD +1 SD 
Model 7 M M M M +1 SD +1 SD +1 SD +1 SD -1 SD -1 SD +1 SD +1 SD 
M: The covariate at mean level 
-1 SD: The covariate at one standard deviation below the mean 
+ 1 SD: The covariate at one standard deviation above the mean 
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Figure 4-3 also presents the situation for early starter boys. In general the figure shows a 
positive relationship between affiliation with deviant peers and delinquency. After adding the 
covariates to the model, we can see that the delinquent trajectory of early starter boys 
changes. The baseline model shows an increased trajectory in the first three waves and shows 
a flat trajectory after that. Models 1 and 2 show that exposure to deviant peers for early 
starter boys increases their delinquency when compared to low exposure to deviant peers. 
However, the results presented in Models 3 and 4 show clearly that if early starter boys are 
exposed to high deviant peers before age 15, their delinquency jumps dramatically when 
compared to those with exposure to low deviant peers. We observe the decrease of 
delinquency in Models 3, 4 and 5 at age 17. This shows that early exposure to deviant peers 
is more important than later wave exposure is. This contrasts with late starter boys. MofBtt 
(1997) indicated that affiliation with deviant peers is the factor that associates early starters 
and late starters. Patterson et al. (1993) argued early starters would experience peer rejection 
and affiliate with deviant peers when entering into adolescence, while MofEtt proposed that 
late starters leam delinquency through a social mimicking process in mid-adolescence. These 
findings support both Moffitt and Patterson's views. 
The Effect of Involved Vigilant Parenting on Trajectory Change 
Figure 4-4 presents the impact of involved vigilant parenting on delinquent trajectories 
for late and early starters. We can see that when parents employ low involved vigilant 
parenting over time, late starters end up with the highest delinquency. We also observe that 
the level of delinquency does not have much difference across models at the first three waves. 
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Models 2 through 5 show that as long as parents exert a high level of involved vigilant 
parenting in the last wave, their boys have a low level of delinquency. As we have seen in 
affiliation with deviant peers for late starters, the effect of this parenting measure is strongest 
at the last wave. 
The results for early starter boys show that the three covariates alter the delinquent 
trajectory. We can see in Models 2 through 5 that once parents exert high involved vigilant 
parenting, the level of delinquency drops. The effect of this parenting measure is similar at 
each wave. This indicates that the intervention of positive parenting for early starter boys 
works at any time throughout late childhood and mid-adolescence. 
The results provide substantial support for the importance of parenting. Involved vigilant 
parenting decreases delinquency for both late and early starter boys. The results also show a 
dynamic relationship between involved vigilant parenting and delinquency for different 
trajectory groups. The impact of this parenting measure is found more for late starters at age 
17, while it has a consistent influence on early starters across time. This is not addressed in 
the types of delinquency approach and merits exploration. 
The Effect of Harsh Parenting on Trajectory Change 
Figure 4-5 and 4-6 show the impact of harsh parenting on delinquent trajectories for boy 
late and early starters and early starter girls. For late starter boys, although harsh parenting 
has a positive effect on the delinquent trajectory, the effect is not large. The difference 
between Model 1 (low level of harsh parenting over time) and Model 5 (high level of harsh 
parenting over time) is small. The largest difference is in the last wave. Other than that, we 
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do not see much difference between models. It could be that boys in the late starter group do 
not have temperament problems. The impact of harsh parenting is trivial for this group of 
boys because of the social context (Taiwan) in which harsh (corporal) parenting is acceptable 
and common. 
The situation for early starter boys shows a similar trend as that presented in the involved 
vigilant parenting models. Different from late starters, harsh parenting has some impact on 
the delinquent trajectory. Model 1 has a low level of delinquency trajectory, while Model 5 
shows the highest. The rise of harsh parenting at each wave corresponds to the increase of the 
delinquent trajectory. Although harsh parenting is common in Taiwan, early starter boys with 
temperament problems could react more to change in harsh parenting (Figure 4-5). 
Figure 4-6 presents the situation for early starter girls. The effect of harsh parenting is not 
as large for these girls. Although we observe a jump in trajectory as harsh parenting increases, 
the level is small. We can see it has its highest influence at age 15, since it jumps more at that 
wave. 
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Figure 4-4 Univariate Analysis in Time-Varying Model: Involved Vigilant Parenting (Boy) 
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Figure 4-5 Univariate Analysis in Time-Varying Model: Harsh Parenting (Boy) 
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Figure 4-6 Univariate Analysis in Time-Varying Model: Harsh Parenting (Girl) 
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The Effect of Affiliation with Deviant Peers and Involved Vigilant Parenting on 
Trajectory Change 
Figure 4-7 shows the effect of affiliation with deviant peers and involved vigilant 
parenting on delinquent trajectories for late and early starter boys. We can see there are 
around two patterns in late starter boys models. Models 1, 3, and 5 have a similar trajectory 
across time and Models 2, 4, and 6 look about the same. The delinquent trajectory of late 
starters is sensitive to the negative change occurring in later waves. Therefore, we observe a 
high increase in delinquency for models 1, 3, and 5 at age 17, since the exposure to deviant 
peers is high and the positive parenting is low. The other models also show an increase at age 
17; however, the level is below the baseline. Therefore, it won't be too harmful when the 
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exposure to deviant peers increases as long as parents exert a high level of involved vigilant 
parenting either all the time or at the time that the increase happens. 
The results from early starter boys show similar patterns to the late starters. Models 1,3, 
and 5 show high levels of delinquency across time, since they have high exposure of deviant 
peers with low positive parenting. However, with the same exposure of deviant peers, their 
high positive parenting counterparts (2 for 1, 4 for 3, and 6 for 5) show a low level of 
delinquency across waves. We can see the protective effect of involved vigilant parenting for 
early starter boys over time. 
The Effect of Affiliation with Deviant Peers and Harsh Parenting on Trajectory Change 
Table 4-8 displays the results for late starter boys. We still observe two sets of trajectory 
patterns. Models 2, 4, and 6 show a different trajectory from the others. It is the cumulative 
effect, since both exposure of deviant peers and harsh parenting increase at later waves. 
Interestingly, other models are almost identical. However, the level is still high if we compare 
it to the result from the positive parenting models. Here again, we also see that the timing of 
the exposure of negative covariates is important. 
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Figure 4-7 Univariate Analysis in Time-Varying Model: Affiliation with Deviant Peers and 
Involved Vigilant Parenting (Boy) 
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Figure 4-8 Univariate Analysis in Time-Varying Model: Affiliation with Deviant Peers and 
Harsh Parenting (Boy) 
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Early starter boys also have two groups of trajectories. With a high level of the two 
covariates, Models 2, 4, and 6 have high delinquency over time. The other models show a 
similar level of delinquency to that of baseline model. However, there is still a cumulative 
effect, since models with a high level of exposure to deviant peers and harsh parenting have 
the highest level of delinquency. For early starters, the timing of exposure to negative 
covariates is not as important. We can see a jump at age 15 in model 5 when exposure to 
deviant peers goes up and a rise at age 15 in Model 6 when both deviant peers and harsh 
parenting go up. 
The Effect of Involved Vigilant and Harsh Parenting on Trajectory Change 
Table 4-9 shows the results for late and early starter boys. Late starter boys show a 
different level of delinquency at age 17 across models, while there is little difference across 
models for the first three waves. We can see at age 17 Models 2 and 4 have the highest 
delinquency, since parents have low positive parenting and high harsh parenting either across 
time or at later waves. Model 1 reaches the second high at age 17 as parents do low levels of 
both positive and harsh parenting. On the other hand, Model 5 has the lowest delinquency, 
since parents exert positive parenting across time and decrease harsh parenting at later waves. 
As we have seen in the previous analyses, two parenting measures do not alter the trajectory 
at the first three time points, but they do at the last time point. For these data, this seems the 
consistent finding across models. 
The models for early starter boys show a lot of change under different settings with 
respect to the two parenting measures. In the first three models, we can see Models 1 and 3 
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have similar trajectories, while Model 2 has a trajectory with the highest level of delinquency 
over time. The parenting style presented in Model 1 is like the ignorant parenting style. It has 
a similar effect on the trajectory while parents exert low positive parenting and high harsh 
parenting. This indicates that in the current data, positive and harsh parenting has a similar 
effect on delinquency. They cancel the effect of each other in Model 3. 
Model 4 and 6 provide an interesting contrast. As we have seen in Table 4-15, Model 4 
shows the decrease of positive parenting in the later waves and a high level of harsh 
parenting over time. Model 6 has low positive parenting in the early waves and a high level 
of harsh parenting over time. Therefore, we can see there is a jump at age 15 in Model 4; then 
the trajectory ends up with the highest level of delinquency due to the decrease of positive 
parenting. Model 6 has an early jump in the delinquent trajectory and then the trajectory 
decreases after age 15. 
In contrast, Models 5 and 7 show the opposite effect. Model 5 shows a decrease in harsh 
parenting at the later waves and high positive parenting over time, while Model 7 shows low 
harsh parenting at the early waves and high positive parenting over time. Therefore, we can 
see the trajectory in Model 5 decreases after age 15 and ends up with the lowest delinquency. 
Model 7 has the lowest initial level of delinquency and increase by age 15. After that the 
trajectory stays constant and has a similar level as Model 3. 
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Figure 4-9 Univariate Analysis in Time-Varying Model: Involved Vigilant and Harsh 
Parenting (Boy) 
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The time-varying analysis presented here shows how changes of delinquency trajectory 
are associated with three theoretically derived covariates. The findings display the dynamic 
impact of the covariates on these trajectories and their ability to alter delinquency trajectories. 
This corresponds to the arguments of developmental theory, but does not support the 
arguments of self-control theory. Even among early starters who have high temperament 
problems, developmental trajectories still can change after taking the change of the 
covariates into account. 
91 
CONCLUSIONS 
Theories of types of delinquents have been proposed over the past 10 years. Through 
their observations from official statistics and literature review, Patterson and Moffitt provided 
theories explaining the heterogeneity of oSenders over life course. Both theories describe the 
two types of delinquents and the etiology and the desistance of delinquency for each type. 
The theories provide not only new perspectives for studying the continuity and discontinuity 
of delinquency, but also pose new challenges for empirical research on delinquency over the 
life course. Empirical studies of types of delinquents take the advantage of the accumulation 
of longitudinal data over the past decades and allow several tests about these theories. 
Research on types of delinquents demonstrates that there are at least two types of delinquents 
in the offending population. These studies also show several theoretical factors (i.e. 
temperament problems, family and parenting measures, and affiliation with deviant peers) 
that distinguish one type of delinquent from another. However, as shown in literature review 
section, the empirical status of this line of research is still at preliminary stage. The number 
and type of delinquent is sample-specific and the effects of risk factors on group membership 
of delinquents still need further investigation. Although the theories gain support on several 
sites in the U. S. and other Western countries, there is still no research about the non-Westem 
areas. 
The current study provided systematic tests of these theories using a non-Westem data set 
and a group-based model framework. Based upon the results of the aforementioned studies, I 
identified three research questions and proposed several research hypotheses about types of 
delinquents and related risk factors and covariates. Based on Nagin's (1999) group-based 
92 
model, I presented a series of analyses to test my hypotheses. I summarize the results as 
follows: 
The results partially support my first hypothesis that there at least two trajectory groups 
in population. The hypothesis works for boys, but not for girls; the current study found two 
delinquent trajectories for boys and one for girls. There are early starters and late starters in 
the boy's sample but girls only have early starters. This Ending is for a smaller number of 
groups than that found using Western data. This may be because I only use 12 to 17 year olds, 
while other studies use longer periods of time. However, Wiesner and Silbereisen (2003) 
found 3 oSending groups in a German sample of adolescents 11.5 to 15.5 year olds. 
Fergusson et al. (2000) found 3 offending groups in a New Zealand sample for age 12 to 18 
adolescents. Therefore, even within similar periods of time, Taiwan's boys still consist of 
fewer offending groups than found in Western data. The late starter boys consist of over 50% 
of the sample, while early starters consist of 10%. Although the proportion of early starters is 
a little higher than what theories predict due to the minor offense used in this study, it still 
corresponds to several empirical studies. Girls consist of early starters only. This contradicts 
Silverthom & Frick's (1999) and Fergusson & Horwood's (2002) arguments that girls either 
have late starters only or have the same groups as boys. The early starter girls have similar 
level and development trajectory as early starter boys in the current study and about similar 
proportion in the sample. 
The results in the final model of the risk factor analysis partially support Hypothesis 2. 
Early temperament problems predict the membership of early starters only when competing 
with other early risk factors. However, if we consider the measures of parenting and 
affiliation with deviant peers across time, temperament is no longer the only risk factor. 
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Although it is still significant, the effect of early temperament problems is weaker in the 
time-averaged model. 
The risk factor analysis also supports Hypotheses 3 and 5, but not 4. The interaction 
between early temperament and parenting is consistent with theoretical predictions for early 
starters. However, we observe there is also an interaction between early temperament and 
parenting in the model for late starter boys. Although we do not see the main effect of early 
temperament problems in late starter model, the interaction term indicates that high involved 
vigilant parenting reduces the impact of temperament in predicting late starter membership. 
This seems similar to the process that occurs for early and late starter boys in Taiwan. The 
solely significant effect of afBliation with deviant peers in the time-averaged model for late 
starter boys reflects the arguments of MofBtt's (1997) social mimicry and social learning 
theory. 
The results for girls do not reflect my hypotheses. AfBliation with deviant peers and 
involved vigilant parenting distinguish early starters from the never group in both the early 
and time-averaged models. I did not find an effect for early temperament problems for girls. 
Since there are still few studies about girls' situation, the current study provides some early 
empirical evidence. 
For boys, we can see the results of the current study provide more support for the 
common risk factor argument in early risk factor analysis than the trajectory-specific 
argument. Early measures of temperament problems, afBliation with deviant peers and 
parenting measures all distinguish both early and late starters from never offenders. However, 
when we observe the time-averaged risk factor models, traj ectory-specific argument seems 
more valid than the common factor argument. 
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The current study provides a unique contribution by incorporating the time-varying 
covariates in the analysis. No previous study has systematically investigated the dynamic 
relationships between delinquency and its covariates under a types of delinquents framework 
and the theories do not make explicit prediction about these relationships. 
The analyses of time-varying covariates provide another image for the linked lives 
argument and the transition perspective in life course perspectives. The models for 
time-varying covariates support hypothesis 6 for boys, but not for girls. Three covariates (i.e. 
deviant peers, positive and harsh parenting) significantly influence (alter) the delinquent 
trajectories for early and late starter boys, while only harsh parenting impacts the delinquent 
trajectories of early starter girls. The results support the argument of life course perspectives 
that developmental trajectories can be altered by personal or environmental factors during the 
life course (Sampson & Laub, 1993). The difference between boys and girls is unexpected. 
Without further analyses, I can not offer any speculation about it here. 
In the figures for time-varying analysis, we find clear support for Hypotheses 7 and 8. 
Three covariates have a strong altering impact on delinquency at the late wave for late starter 
boys, while for early starter boys, we can see the intervention effect (high or low in 
covariates) at every time point. As presented above, Patterson et al. (2002) proposed the 
impact of same covariates on adolescent delinquency with different timing for early and late 
starter boys. The current Ending supports their proposal. Through the presentation using 
different hypothetic covariate values, we clearly see the dynamic relationships between 
delinquent trajectory and the covariates within a group. In bivariate models, the combination 
influence of positive and negative covariates for the delinquent trajectory at different timing 
is promising. The results demonstrate the dynamic impact of parenting combined with levels 
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of deviant peers, over time. 
In sum, the current study adopts a group-based model approach to study types of 
delinquents and the effect of covariates on delinquency. The results provide empirical 
evidence of theories of types of delinquents for non-Western data. The current study not only 
reaches similar findings to those in several studies using Western data, but also provides a 
new contribution in joint trajectory and time-varying covariate analysis. The analyses take 
advantage of newly available longitudinal data and explore the dynamic relationship between 
adolescent delinquency and its covariates. Through visual presentations, we can see the 
in-and-out effects of different levels of covariates on delinquent trajectories. 
Although the findings are promising, there are still several limitations in this study and 
we must be cautious about the findings. First, due to limitation in data, the current study 
investigates the delinquent trajectories only during early and mid-adolescence. Without the 
data from later life course, the classification of delinquents still has risks to validity. We may 
observe more trajectory patterns if data from later waves are included. Unfortunately, the 
delinquency measures were deleted after age 18 in the data, so I cannot overcome this 
limitation. 
Second, the uncertainty of group memberships blocks several possibilities to test some 
theoretical prediction of theories of types of delinquents. For example, Akers' social learning 
theory argues that through access to definitions among deviant peers, perceived 
encouragement from peers, and imitating peer's deviant behavior, adolescents learn deviant 
behavior from their deviant Mends. Therefore, these theories indicate that affiliation with 
deviant peers makes adolescents become delinquents. However, social control theory argues 
that the relationships between afBliation with deviant peers and adolescent delinquency are 
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due to social selection (Matsueda and Anderson, 1998). There could be the process of "birds 
of a feather flock together". As we can see from the arguments in Patterson and MofBtt's 
theory and Simons et al's empirical study, the notion of two types of delinquents could 
provide a solution to this controversy. This implies that while for life-course-persistent 
persons, the selection model seems more applicable, peer influence models seem to apply 
well to adolescent-limited delinquents. If the group memberships are error-free, we can easily 
test these theoretical arguments by using multiple group comparison analysis in SEM. The 
uncertainty of the group memberships could distort results from the conventional approaches. 
Wiesner and Capaldi (2003) handled the uncertainty issue by NORM and presented their 
multinomial logistic model. However, their approach has two problems. One is that it is not a 
standardized procedure. Researchers cannot follow their procedure at their own convenience. 
The other is that this is a two-step approach that estimates and handles the group 
memberships at the first step and estimates the models at the second step. Compared to 
Nagin's approach, all the parameters in the research model do not obtain simultaneously in 
their approach. According to Nagin's comments (2004), it is not a good approach for 
group-based models. Future studies need to explore the best way to handle this uncertainty 
problem. Just like Bauer and Curran (2004), researchers need to dig into the origin of 
group-based models and see if there is any statistical approach to get rid of this problem. 
Third, the lack of social context variables in the data set is another drawback to the 
current study. The analyses presented here occur at a micro-level based on socialization 
theory and social learning theory. Elder's (1998) life course perspectives emphasize the 
influence of location in time and space for human behaviors. Theories of types of delinquents 
embedded in life course perspectives should take account for location in space as another risk 
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factor or covariate for delinquent trajectories. This is not only relevant at a theoretical level, 
but also empirically. Variables from social disorganization theory, such as collective 
socialization and community disadvantage should also be included in the future studies. 
In spite of these limitations, the results from this study suggest that researchers and 
participants in adolescent and social services need to note the existence of types of 
delinquents in offender population when providing intervention and social service. Although 
their behavior may be the consequences of a set of common risk factors in the early life 
course stage, the timing issue is quite relevant when providing intervention. For early starters, 
it is better to provide the intervention at the early stage. However, for late starters, the 
intervention has its greatest efficacy during mid-adolescence. Following this line of research, 
we will understand better the process of adolescent delinquency. 
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APPENDIX 
TABLES FOR MEASUREMENT ITEMS AND RELIABILITIES 
Items and Reliability for Parenting Measures 
Items 
Involved vigilant parenting 
1. In the course of a day, bow often does your know where you are 
2. How often does your know who you are with when you are away 
from home? 
3. How often does your know if you came home or were in bed by the 
set time? 
4. How often does your give you reasons for her decisions? 
5. How often does your ask you what you think before making a 
decision about you? 
6. How often does your ask your opinions when making any decision 
in the family? 
Harsh parenting 
1. When you do something wrong, how often does your spank or slap 
you? 
2. When punishing you, how often does your hit you with a belt, 
paddle, or something else? 
3. Hit, push, grab, and shove you? 
a 
Wavel Wave2 Wavc3 WaveS 
M  F P M F P M F P M F P  
.83 .85 .84 .86 .87 .84 .87 .88 .86 .84 .87 .74 
.72 .67 .76 .75 .75 .77 .74 .68 .81 .79 .81 .73 
M=Target report mother's behavior 
F=Target report Father's behavior 
P=Parental report about their behavior 
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Items for Temperament Problems 
1. When in class, s/he is bothered by some thoughts 
2. When in class, s/he cannot stay calm and sit steady 
3. S/he often feels fidgety 
4. S/he is rude and mean 
5. S/he is stubborn and crabby 
6. S/he easily loses his/her temper 
7. S/he cannot concentrate on one thing for a long time 
8. S/he is imprudent when doing things 
9. S/he is hasty 
10. His/her emotion changes easily 
11. If his/her need cannot be met, s/he would feel frustrated 
Items for School Commitment 
Educational engagement 
1. Hike school. 
2.1 don't think I am a member of school. 
3. Grades are important. 
4.1 get along with teachers well. 
5. Other classmates think me as a good student. 
6. My teachers think of me as a good student. 
l=Strongly disagree/ 5=Strongly agree 
School performance 
7. Can you catch up your schoolwork? 
1=1 cannot catch up /5=I am far ahead 
8. What was your grade last semester? 
(1=F/ 5=A) 
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